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CONCENTRATED , WATER DISPERSTBLE 
STABLE. FABRIC SOFTENING COMPOSITIONS 

TECHNICAL FIELD 

The present invention relates to preferably translucent, or, more preferably, 
clear, aqueous, concentrated, liquid softening compositions useful for softening cloth. 
It especially relates to textile softening compositions for use in the rinse cycle of a 
textile laundering operation to provide excellent fabric-softening/stati(>control 
benefits, the compositions being characterised especially by excellent water 
disperability, and by e.g., reduced staining of febric, and excellent rewettabflhy, 
and/or improved storage and viscosity stability at sub-normal temperatures, ie., 
temperatures below normal room temperature, e.g., 25°C. 

BACKGROUND OF THE INVENTION 

The art discloses problems associated with formulating and preparing dear, 
concentrated febric conditioning formulations. For example, European Patent 
Application No. 404,471, Machin et al., published Dec. 27, 1990, teaches isotropic 
liquid softening compositions with at least 20% by weight softener and at least 5% by 
weight of a short chain organic acid. 

Fabric softening compositions containing high solvent levels are known in the 
art. However, softener agglomerates can form when composition is added in the 
rinse cycle and can deposit on clothes which can result in staining and reduced 
softening performance. Also, compositions may thicken and/or precipitate at lower 
temperatures, i.e., at about 40°F (about 4°C) to about 65°F (about 18°C). These 
compositions can also be costly for the consumer due to the high solvent levels 
associated with making a concentrated, clear product. 

In addition to the problem of the above high solvent level, there is a problem 
that some febric softeners set to gel, or are thickened or solidified when h is added to 
rinse water (e.g. when the softener is added to the dispenser of the washing 
machine). Because of gellation, thickening or solidifying, this type of febric softener 
is not be able to dispersed well in rinse water, and softening performance is poor. 

For the foregoing reasons, there is a need for a febric softener which is low in 
viscosity with low solvent level. 

The present invention provides concentrated aqueous liquid textile treatment 
compositions with relatively low solvent level (ie., preferably not more than about 
50%, by weight of the composition), characterised by defined range of molar ratio of 
organic solvent to febric softener that have excellent water dispersibility (i.e., low 
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viscosity and do not gel, thicken, or solidify) and have improved stability (i.e., remain 
clear or translucent and do not precipitate) at normal, i.e., room temperatures and 
sub-normal temperatures under prolonged storage conditions. Said compositions 
also provide reduced staining of fabrics, good cold water disperability, together with 
excellent softening, anti-static and fabric rewettability characteristics, as well as 
reduced dispenser residue build-up and excellent freeze-thaw recovery. 

The object of the present invention is to provide aqueous, concentrated, 
stable, translucent, or, preferably, clear, rinse-added liquid fabric softening 
compositions which provide excellent water dispersibility in rinse water, acceptable 
low viscosity and viscosity stability at low temperatures, and/or recovery from 



SUMMARY OF THE INVENTION 
The composition herein comprises: 
A. from about 15% to about 70%, preferably from about 17% to about 65%, 
more preferably from about 19% to about 60%, by weight of the composition, of a 
fabric softener active selected from the group consisting of: 
1 ■ softener having the formula. 



(R)4_ m - N(H»-[(CH2)n- Y- R \n 



0) 



wherein each R substituent is a short chain Ci-Cg, preferably C\-C 3 alkyl or 
hydroxyalkyl group, e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, and 
the like, benzyl, or mixtures thereof, each m is 2 or 3; each n is from 1 to about 4; 
each Y is -0-(0)C- or -C(0)-0-; the sum of carbons in each R 1 , plus one when Y is 
-0-(0)C-, is C6-C22. preferably C14-C20, but no more than one R 1 or YR 1 sum 
being less than about 12 and then the other Rl or YR 1 sum is at least about 16, with 
each R 1 being a long chain C5-C22 (or C 7 -C 2 i)hydrocarbyl, or substituted 
hydrocatbyi substituent, preferably C 10 -C20 (or C9-C19) alkyl or alkylene, most 
preferably C 12 -Ci 8 (or Cn-Cn) alkyl or alkylene, and where, when said sum of 
carbons is C 16 -C 18 and R 1 is a straight chain alkyl or alkylene group, the Iodine 
Value (hereinafter referred to as IV) of the parent fatty acid of this R 1 group is 
preferably from about 40 to about 140, more preferably from about 50 to about 130; 
and most preferably from about 70 to about 1 15 (As used herein, the Iodine Value of 
a "parent" fatty acid, or "corresponding" fatty acid, is used to define a level of 
unsaturation for an R 1 groups that is the same as the level of unsaturation that would 
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be present in a fatty acid containing the same R 1 group.); and wherein the 
counterfoil, X-, can be any softener-compatible anion, preferably, chloride, bromide, 
methylsulfete, sulfate, and nitrate, more preferably chloride; 
2. softener having the formula: 



YR1 

R N(+)CH2CH 

^ CH2YR 1 



(2) 



wherein each Y, R, R 1 , and x(") have the same meanings as before (Such 
compounds include those having the formula: 

(c^b^^CH^CBzOCoxat^oxai 1 ] ci<-) 

where C(OyR. 1 is derived from unsaturated, eg., oleic, fetty acid and, preferably, 
each R is a methyl or ethyl group and preferably each R 1 is in the range of C15 to 
c 19 with degrees of branching and substitution optionally being present in the alkyl 
chains); and 

3. mixtures thereof, 

[In one preferred biodegradable quaternary ammonium fabric softening 
compound, C(0)R} is derived from unsaturated fetty acid, e.g., oleic acid, and/or 
fetty acids and/or partially hydrogenated fetty acids, derived from vegetable oils 
and/or partially hydrogenated vegetable oils, such as: canola oil; safflower oil; peanut 
oil; sunflower ofl; soybean oil; com oil; tad oil; rice bran oil; etc. and in another 
preferred biodegradable quaternary ammonium fabric softening compound, C(0)R. 1 
is a saturated, (the Iodine Value is preferably 10 or less, more preferably less than 
about 5X Cg-Cj^ preferably a C12-14 hydrocarbyl, or substituted hydrocarbyl 
substituent derived from, e.g., coconut oil ] 

B. less than about 40%, preferably from about 10% to about 35%, more 
preferably from about 12% to about 25%, and even more preferably from about 14% 
to about 20%, by weight of the composition of principal solvent having a ClogP of 
from about 0.15 to about 0.64, preferably from about 0.25 to about 0.62, and more 
preferably from about 0.40 to about 0.60, said principal solvent containing 
insufficient amounts of solvents selected from the group consisting of 2,2,4- 
trimethyM,3-pentanediol; the ethoxylate, diethoxylate, or triethoxylate derivatives of 
2,2,4-trimethyl-l,3-pentanediol; and/or 2-ethyl-l,3-hexanediol, and/or mixtures 
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thereof when used by themselves, to provide a clear product, preferably insufficient 
to provide a stable product, more preferably insufficient to provide a detectable 
change in the physical characteristics of the composition, and especially completely 
free thereof, and the principal solvent preferably being selected from the group 
consisting of 

I mono-ols including: 

a. n-propanol; and/or 

b. 2-butanol and/or 2-methyl-2~propanol; 

n. hexane diol isomers including: 2,3-butanediol, 2,3-dimethyl-; 1,2-butanediol, 
2,3-dimethyl-; 1,2-butanediol, 3,3-dimethyl-; 2,3-pentanediol, 2-methyl-; 2,3- 
pentanediol, 3-methyl-; 2,3-pentanediol, 4-methyl-; 2,3-hexanediol; 3,4-hexanediol; 
1,2-butanediol, 2-ethyl-; 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3-roethyl-; 1,2- 
pentanediol, 4-methyl-; and/or 1,2-hexanediol; 

HI heptane diol isomers including: 1,3-propanediol, 2-butyl-; 1,3-propanediol, 
2,2-diethyl-; 1,3-propanediol, 2-(l-methylpropyl)s 1,3-propanediol, 2-(2- 
methylpropyl)-; 1,3-propanediol, 2-methyl-2-propyl-; 1,2-butanediol, 2,3,3-trimethyl- 
; 1,4-butanediol, 2-ethyl-2-methyl-; 1,4-butanediol, 2-ethyl-3-methyl-; 1,4-butanediol, 
2-propyK 1,4-butanediol, 2-isopropyl-; 1,5-pentanediol, 2,2-dimethyl-; 1,5- 
pentanediol, 2,3-dimethyl-; 1,5-pentanediol, 2,4-dimethy!-; 1,5-pentanediol, 3,3- 
dimethyl-; 2,3-pentanediol, 2,3-dimethyl-; 2,3-pentanediol, 2,4-dimethyi-; 2> 
pentanediol, 3,4-dimethyl-; 2,3-pentanediol, 4,4-dimethjd-; 3,4-pentanediol, 2,3- 
dimethyl-; 1,5-pentanediol, 2-ethyl-; 1,6-hexanediol, 2-methyl-; 1,6-hexanediol, 3- 
methyl-; 2,3-hexanediol, 2-methyl-; 2,3-hexanediol, 3-methyl-; 2,3-hexanediol, 4- 
methyl-; 2,3-hexanediol, 5-methyl-; 3,4-hexanediol, 2-methyl-; 3,4-hexanediol, 3- 
methyl-; 1,3-heptanediol; 1,4-heptanediol; 1,5-heptanediol; and/or 1,6-heptanediol; 
IV. octane diol isomers including: 1,3-propanediol, 2-<2-methylbutyl>; 1,3- 
propanediol, 2-(l,l-dimethjipropyl)- 1,3-propanediol, 2-(l,2-dimetl^propyl)-; 1,3- 
propanediol, 2-(l-ethyipn>pyl)-; 1,3-propanediol, 2-(l-methjibuty0-; 1,3- 
propanediol, 2<2,2-<fimethylpropyl)-; 1,3-propanediol, 2-(3-methylbutyl)-; 1,3- 
propanediol, 2-butyl-2-methyi-; 1,3-propanediol, 2-ethyl-2-isopropyl-; 1,3- 
propanediol, 2-ethyl-2-propyl-; 1,3-propanediol, 2-m^hyl-2-(l^nethylpropyl)-; 1,3- 
propanediol, 2-methyI-2-(2-methyipropyl>; 1,3-propanediol, 2-tertiary-butyl-2- 
methyl-; 1,3-butanedioi, 2,2-diethyk 1,3-butanediol, 2-(l-methylpropy0-; 1,3- 
butanediol, 2-butji-; 1,3-butanediol, 2-ethyl-2,3-dinu*hyl-; 1,3-butanediol, 2-(l,l- 
dimethylethyl)-; 1,3-butanediol, 2-(2-n«*toylpropyl)-; 1,3-butanediol, 2-methyl-2- 
isopropyl-; 1,3-butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-methyl-2-isopropyl- 
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; 1,3-butanediol, 3-methyl-2-propyl-; 1,4-butanedioI, 2,2-diethyl-; 1,4-butanediol, 2- 
methyl-2-propyl-; 1,4-butanedioI, 2-{l-methylpropyl)-; 1,4-butanedioI, 2-ethyl-2,3- 
dimethyl-; 1,4-butanediol, 2-ethyl-3,3-dimethyl-; 1,4-butanediol, 2-(l,l- 
dimethylethyl)-; 1,4-butanediol, 2-(2-methylpropyl>; 1,4-butanediol, 2-methyl-3- 
propyl-; 1,4-butanediol, 3-methyl-2-isopropyl-; 1,3-pentanediol, 2,2,3-trimethyl-; 

1.3- pentanediol, 2,2,4-trimethyl-; 1,3-pentanediol, 2,3,4-trimethyl-; 1,3-pentanediol, 
2,4,4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyl-; 1,4-pentanediol, 2,2,3-trimethyl-; 

1.4- pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 1,4-pentanediol, 
2,3,4-trimethyl-; 1,4-pentanediol, 3,3,4-trimethyl-; 1,5-pentanediol, 2,2,3-trimethyl-; 

1.5- pentanediol, 2,2,4-trimethyl-; 1,5-pentanediol, 2,3,3-trimethyl-; 1,5-pentanediol, 
2,3,4-trimethyl-; 2,4-pentanedioI, 2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 
1,3-pentanediol, 2-ethyl-2-methyl-; 1,3-pentanediol, 2-ethyl-3-methyl-; 1,3- 
pentanediol, 2-ethyl-4-methyl-; 1,3-pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 
2-ethyl-2-inethyl-; 1,4-pentanediol, 2-ethyl-3-methyl-; 1,4-pentanediol, 2-ethyl-4- 
methyl-; 1,4-pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 3-ethyl-3-methyl-; 1,5- 
pentanediol, 2-ethyI-2-methyl-; 1,5-pentanediol, 2-ethyl-3-methyl-; 1,5-pentanediol, 
2-ethyl-4-methyl-; 1,5-pentanediol, 3-ethyl-3-methyl-; 2,4-pentanediol, 3-ethyl-2- 
methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 
2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyl-; 1,5- 
jHJntanedioI, 2-isopropyl-; 2,4-pentanediol, 3-propyl-; 1,3-hexanediol, 2,2-dimethyl-; 
1,3-hexanediol, 2,3-dimethyl-; 1,3-hexanediol, 2,4-dimethyI-; 1,3-hexanediol, 2,5- 
dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3- 
hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3- 
dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5- 
dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 5,5-dimethyl-; 1,5-hexanediol, 2,2-dimethyl-; 1,5-hexanedioI, 2,3- 
diinethyl-; 1,5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5- 
hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5- 
dimethyl-; 1,5-hexanediol, 4,5-dimethyl-; 1,6-hexanediol, 2,2-dimethyl-; 1,6- 
hexanediol, 2,3-dimethyl-; 1,6-hexanediol, 2,4-dimethyl-; 1,6-hexanediol, 2,5- 
dimethyl-; 1,6-hexanediol, 3,3-dimethyl-; 1,6-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 2,3-dimethyl-; 2,4-hexanediol, 2,4-dimethyl-; 2,4-hexanediol, 2,5- 
dimethyl-; 2,4-hexanediol, 3,3-dimethyl-; 2,4-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 3,5-dimethyl-; 2,4-hexanediol, 4,5-dimethyl-; 2,4-hexanediol, 5,5- 
dimethyl-; 2,5-hexanediol, 2,3-dimethyl-; 2,5-hexanediol, 2,4-dimethyl-; 2,5- 
hexanediol, 2,5-dimethyl-; 2,5-hexanediol, 3,3-dimethyl-; 2,5-hexanediol, 3,4- 
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dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 1,3-hexanedioI, 2-ethyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanedioI, 2-ethyI-; 1,4-hexanediol, 4-ethyl-; 1,5-hexanedioI, 2-ethyl-; 
2,4-hexanediol, 3-ethyl-; 2,4-hexanediol, 4-ethyl.; 2,5-hexanediol, 3-ethyl-; 1,3- 
heptanediol, 2-methyl-; 1,3-heptanedioI, 3-methyl-; 1,3-heptanedioI, 4-methyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-; 1,4-heptanedioI, 2-methyl-,' 1,4- 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanedioI, 5-methyl-; 1,4- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyl-; 1,5-heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-,' 1,6- 
heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-,' 1,6- 
heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4-heptanediol, 2-inethyl-,' 2,4- 
heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-,' 2,4- 
heptanediol, 6-methyl-; 2,5-heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-,' 2,5- 
heptanediol, 4-methyl-; 2,5-heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6- 
heptanediol, 2-methyl-; 2,6-heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-,' 3,4- 
heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 3,5-heptanediol, 3-methyl-,' 3,5- 
heptanediol, 4-methyl-; 2,4-octanediol; 2,5-octanediol; 2,6-octanedioI; 2,7- 
octanediol; 3,5-octanediol; and/or 3,6-octanediol; 

V. nonane diol isomers including: 2,4-pentanediol, 2,3,3,4-tetramethyl-; 2,4- 
pentanediol, 3-tertiarybutyl-; 2,4-hexanediol, 2,5,5-trimethyl-; 2,4-hexanediol, 3,3,4- 
trimethyl-; 2,4-hexanediol, 3,3,5-trimethyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; and/or 2,5-hexanediol, 
3,3,5-trimethyl-; 

VL glyceryl ethers and/or di(hydroxyalkyl)ethers including: U-propanediol, 3- 
(n-pentyioxy)-; 1,2-propanediol, 3-(2-pentyloxy)-; U-propanediol, 3-(3-pentyloxy)-; 
^propanediol, 3-(2-methyl-l-butytoxy>-; 1,2-propanediol, 3-Ciso-amytoxy)-; 1,2- 
propanediol, 3-(3-methyl-2-butyloxyK U-propanediol, 3-(cyclohexyloxy>; 1,2- 
propanediol, 3-(l-cydohex-l-enyloxy)-; 1,3-propanediol, 2-(pentyloxy>; 1,3- 
propanediol, 2-(2-pentyloxy>; 1,3-propanediol, 2-(3-pentyloxyK 1,3-propanediol, 2- 
(2-methyI-l-butyioxy)-; 1,3-propanediol, 2-Ciso-amyloxy)-; 1,3-propanediol, 2-(3- 
methyl-2-butyloxy> ; 1,3-propanediol, 2-(cyclohexyloxy)-; 1,3-propanediol, 2-(l- 
cyclohex-l-enyloxy)-; U-propanediol, 3-(butyloxy)-, triethoxylated; 1,2- 
propanediol, 3-{butyloxy>, tetraethoxylated; U-propanediol, 3-(butyloxy>, 
pemaethoxylated; U-propanediol, 3-(butytexyK hexaethoxylated; 1,2-propanediol, 
3-(butyloxy>, heptaethoxyJated; 1,2-propanediol, 3-(butyloxyK octaethoxylated; 
1,2-propanediol, 3-(butyioxyK nonaethoxylated; 1,2-propanediol, 3-(butyloxyK 
monopropoxylated; 1,2-propanediol, 3-(butyloxy>, dibutyleneoxylated; 1,2- 
propanediol, 3-(butyloxyK tributyleneoxylated; U-propanediol, 3-phenyloxy-; 1,2- 
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propanediol, 3-benzyloxy-; 1,2-propanediol, 3-(2-phenylethyloxy)-; 1,2-propanediol, 
3-(l-phenyl-2-propanyloxy)-; 1,3-propanediol, 2-phenyloxy-; 1,3-propanediol, 2-(m- 
cresyIoxy>; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3-propanediol, -benzyloxy-; 1,3- 
propanediol, 2-(2-phenylethyloxy)-; 1,3-propanediol, 2-(l-phenyIethyloxy>; bis(2- 
hydroxybutyl)ether, and/or bis(2-hydroxy(?yclopentyi)ether, 
VII. saturated and unsaturated alicyclic diols and their derivatives including: 
(a) the saturated diols and their derivatives, including: 

l-isopropyl-l,2-cyclobutanediol; 3-ethyl-4-methyl- 1 ,2-cyclobutanedioI; 3-propyl-l,2- 
cydobutanediol; 3-isopropyl-l,2-cydobutanediol; l-ethvH,2-cyclopentanediol; 1,2- 
*methyI-l,2-cyclopentanedioI; l,4-dimethyl-l,2-cyclopentanediol; 2,4,5-trimethyl- 

1.3- cyclopentanediol; 3,3-dimethyI-l,2-cyclopentanediol; 3,4-dimethyl-l,2- 
cyclopentanediol; 3,5slunethyl-l,2-cyclopentanediol; 3-ethyl-U-cyclopentanediol; 

4.4- diinethyl-l,2-cyclopentanediol; 4-ethyl-l^-cyclopentanediol; 1,1- 
bis(hydro5rymrthyl)cyclohexane; l,2-bis(hydroxvinethyl)cyclohexane; 1,2-dimethyl- 
1,3-cyclohexanediol; l,3-bis(hydrojQnnethyl)cyclohexane; l,3-dimethyl-l,3- 
cyclohexanediol; l,6-dimethyl-l,3-cyclohexanediol; 1 -hydroxy-cyclohexaneethanol; 
1-hydroxy-cydohexanemethanol; l-ethyI-l,3-cyclohexanediol; l-methyl-1,2- 
cydohexanediol; 2,2-dimethyl-l,3-^clohexanediol; 2,3-dimethyl-l,4- 
cyclohexanediol; 2,4-dimethyl-l,3-<yclohexanediol; 2,5-dimethyl-l,3- 
cyclohexanediol; 2,6^1imethyl-l,4-cyclohexanediol; 2-ethyl-l,3-cyclohexanediol; 2- 
hydroxycyclohexaneethanol; 2-hydroxyethyl-l-cyclohexanol; 2- 
hydroxymethylcyclohexanol; 3-hydroxyethyM-cydohexanol; 3- 
hydroxycyclohexaneethanol; 3-hydroxymethylcyclohexanol; 3-methyi-l,2- 
cyclohexanediol; 4,4-draethvl-l,3-cyclohexanediol; 4,5-dimethyI-l,3- 
cyclohexanediol; 4,6-dunethyl-l,3-cyclohexanediol; 4-ethyl-l,3-cyclohexanediol; 4- 
hydroxyethyl- 1 -cyclohexanol; 4-hydroxymethylcyclohexanol; 4-methyl-l,2- 
cyclohexanediol; 5,5Mnmetl^-l,3s^ohexanediol; 5-ethyl-l,3-cyclohexanediol; 1,2- 
cycloheptanediol; 2-methyl-l,3-cycloheptanediol; 2-methyl- 1 ,4-cycloheptanediol; 4- 
methyl-l,3-cycloheptanediol; 5-me%I-l,3-cycloheptanediol; 5-methyl-l,4- 
cycloheptanediol; 6-methyl- 1 ,4-cycloheptanediol; ; 1,3-cyclooctanediol; 1,4- 
<^clooctanediol; 1,5-cyclooctanediol; 1,2-cydohexanediol, diethoxylate; 1,2- 
cyclohexanediol, triethoxylate; 1,2-cyclohexanediol, tetnwsthoxylate; 1,2- 
cyclohexanediol, pentaethoxybte; 1,2-cyclotexanediol, hexaethoxylate; 1,2- 
cyclohexanediol, heptaethoxylate; 1,2-cyclohexanediol, octaethoxylate; 1,2- 
cyclohexanediol, nonaethoxylate; 1,2-cyclohexanediol, monopropoxylate; 1,2- 
cyclohexanediol, monobutylenoxylate; 1,2-cyclohexanediol, dibutylenoxylate; and/or 
1,2-cyclohexanediol, tributylenoxylate; and 
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(b). the unsaturated alicyclic diols including: 1,2-cydobutanediol, l-ethenyl-2-ethyl-; 
3-cycIobutene-l,2-dioI, 1,2,3,4-tetramethyl-; 3-cydobutene-l,2-diol, 3,4-diethyi-; 3- 
cydobuteiie-l,2-diol, 3-0,1-dimemylethyi)-; 3-cydobuteiie-l,2-diol, 3-butyl-; 1,2- 
cyclopentanediol, 1 ,2-dimethyl-4-methylene-; 1,2-cyclopentanediol, l-ethyl-3- 
methylene-; 1,2-cyclopentanediol, 4-(l-propenyl); 3-cydopentene-l,2-diol, l-ethyl-3- 
methyl-; 1,2-cydohexanediol, 1-ethenyl-; 1,2-cydohexanediol, l-methyl-3- 
methylenes 1,2-cydohexanediol, 1 -methyl-4-methyiene-; 1,2-cydohexanediol, 3- 
ethenyl-; 1,2-cydohexanediol, 4-ethenyl-; 3-cyclohexene-l,2-diol, 2,6-dimethyl-; 3- 
cydohexene-l,2-diol, 6,6-dimethyl-; 4-cyclohexene-l,2-diol, 3,6-dimethyl-; 4- 
cyclohexene-U-diol, 4,5-dimethyl-; 3-cydooctene-l,2-diol; 4-cyclooctene-l,2-diol; 
and/or 5-cyclooctene-l,2-diol; 

Vm. Alkoxylated derivatives of C 3 . 8 diols [In the following disclosure, "EO" 
means poryethoxylates, i.e., -{CH 2 CH 2 0)nH; Me-E„ means methyl-capped 
polyethoxylates -(CH 2 CH 2 0) n CH3 \ "2(Me-En) H means 2 Me-En groups needed; 
"PO" means polypropoxyiates, -(CH(CH3)CH 2 0) n H ; "BO" means polybutyleneoxy 
groups, (O^O^O^^O)^ ; and "n-BO" means poly(n-butyleneoxy) or 
poty(tetramethylene)oxy groups -(CH 2 CH 2 ai 2 ai 2 0) n tt The use of the term 
"(Cx)" herein refers to the number of carbon atoms in the base material which is 
alkoxylated.] including: 

1. 1,2-propanedioI (C3) 2(Me-E 1 _ 4 ); 1,2-propanediol (C3) P0 4 ; 1,2- 
propanediol, 2-methyl- (C4) (Me-E^jo); 1,2-propanediol, 2-methyl- (C4) 2(Me- 
Ej); 1,2-propanediol, 2-methyl- (C4) PO3; 1,2-propanediol, 2-methyl- (C4) BOi; 
1,3-propanedioI (C3) 2(Me-E 6 _ 8 ); 1,3-propanediol (C3) P0 5 ^; 1,3-propanediol, 
2,2-diethyl- (C7) Ej_ 7 ; 1,3-propanediol, 2,2-diethyl- (C7) POi; 1,3-propanediol, 
2,2-diethvl- (C7) n-BOi_ 2 ; 1,3-propanediol, 2^-dimethyl- (C5) 2(Me Ei_2); 1,3- 
propanediol, 2,2-dimethyl- (C5) 1*03.4; 1,3-propanediol, 2-(l-methylpropyl>- (C7) 
Ei_ 7 ; 1,3-propanediol, 2-{l-methylpropyl)- (C7) POi; 1,3-propanediol, 2-(l- 
methylpropyl)- (C7) n-BOi. 2 ; 1,3-propanediol, 2-(2-methylpropyl)- (C7) Ei_ 7 ; 1,3- 
propanediol, 2-(2-niethylpropyl> (C7) POi; 1,3-propanediol, 2-(2-methylpropvI)- 
(C7) n-BOi_ 2 ; 1,3-propanediol, 2-ethyl- (C5) (Me E^q); 1,3-propanediol, 2-ethyl- 
(C5) 2(Me Ei); 1,3-propanediol, 2-ethyl- (C5) PO3; 1,3-propanediol, 2-ethyi-2- 
methyl- (Co) (Me Ej^); 1,3-propanediol, 2-ethyl-2-methyl- (C6) PO2; 1,3- 
propanediol, 2-ethyl-2-methyl- (Co) BOi; 1,3-propanediol, 2-isopropyl- (C6) (Me 
El-ek 1,3-propanediol, 2-isopropyl- (C6) PO2; 1,3-propanediol, 2-isopropyl- (Co) 
BO!; 1,3-propanediol, 2-methyl- (C4) 2(Me E2.5); 1,3-propanediol, 2-methyl- (C4) 
PO4.5; 1,3-propanediol, 2-methyl- (C4) BO2; 1,3-propanediol, 2-methyl-2- 
isopropyl- (C7) E2.9; 1,3-propanediol, 2-methyl-2-isopropyl- (C7) POi; 1,3- 
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propanediol, 2-methyl-2-isopropyl- (C7) n-BO^; 1,3-propanediol, 2-methyI-2- 
propyl- (C7) E^y; 1,3-propanediol, 2-methyl-2-propyl- (C7) PO i; 1,3-propanediol, 
2-methyl-2-propyl- (C7) n-BO^; 1,3-propanediol, 2-propyl- (C6) (Me E M ); 1,3- 
propanediol, 2-propyl- (C6) PO2; 1,3-propanediol, 2-propyl- (C6) BOi; 

2. 1,2-butanediol (C4) (Me E 2 _g); 1,2-butanediol (C4) PO2.3; 1,2- 
butanediol (C4) BO i; 1,2-butanediol, 2,3-dimethyl- (C6) E^; 1,2-butanediol, 2,3- 
dimethyl- (C6) n-BO^; 1,2-butanediol, 2-ethyi- (C6) E^; 1,2-butanediol, 2-ethyl- 
(C6) n-BOi; 1,2-butanediol, 2-methyl- (C5) (Me Ej.j); 1,2-butanediol, 2-tnethyl- 
(C5) PO i; 1,2-butanediol, 3,3-dimethyl- (C6) E^; 1,2-butanediol, 3,3-dimethyl- 
(C6) n-BO^; 1,2-butanediol, 3-methyl- (C5) (Me E\-2); 1,2-butanediol, 3-methyl- 
(C5) PO i; 1,3-butanediol (C4) 2(Me E 3 ^); 1,3-butanedioI (C4) PO5; 1,3-butanediol 
(C4) BO2; 1,3-butanediol, 2A3-trimethyl- (C7) (Me E1.3); 1,3-butanediol, 2^3- 
trimethyl- (C7) POi_ 2 ; 1,3-butanediol, 2,2-dimethyl- (C6) (Me E 3 _g); 1,3- 
butanediol, 2^-dimethyl- (C6) PO3; 1,3-butanediol, 2,3-dimethyl- (C6) (Me E 3 _g); 
1,3-butanediol, 2,3-dimethyl- (C6) P0 3 ; 1,3-butanediol, 2-ethyl- (C6) (Me Ei^); 

1.3- butanediol, 2-ethyl- (C6) PO^; 1,3-butanediol, 2-ethyl- (C6) BOj; 1,3- 
butanediol, 2-ethyl-2-methyl- (C7) (Me E^; 1,3-butanediol, 2-ethyl-2-methyl- (C7) 
POi; 1,3-butanediol, 2-ethyl-2-methyl- (C7) 11-BO2.4; 1,3-butanediol, 2-ethyl-3- 
methyl- (C7) (Me Ej); 1,3-butanediol, 2-ethyl-3-methyl- (C7) PO^ 1,3-butanediol, 
2-ethyl-3-methyl- (C7) n-BO^; 1,3-butanediol, 2-isopropyl- (C7) (Me Ej); 1,3- 
butanediol, 2-isopropyl- (C7) PO^ 1,3-butanediol, 2-isopropyl- (C7) n-BC^; 1,3- 
butanediol, 2-methyl- (C5) 2(Me El 3 ); U-butanediol, 2-methyl- (C5) PO4; 1,3- 
butanediol, 2-propyl- (C7) E2.9; 1,3-butanediol, 2-propyl- (C7) PO^ 1,3-butanediol, 

2- propyl- (C7) n-BOi_ 3 ; 1,3-butanediol, 3-methyl- (C5) 2(Me E^); U-butanediol, 

3- methyl- (C5) PO4; 1,4-butanedioI (C4) 2(Me E 2 _4); 1,4-butanediol (C4) PO4.5; 

1.4- butanediol (C4) BO2; 1,4-butanediol, 2,2,3-trimethyl- (C7) E 2 _ 9 ; 1,4-butanediol, 
2,2,3-trimethyl- (C7) POi; 1,4-butanediol, 2,2,3-trimethyl- (C7) n-BO!_ 3 ; 1,4- 
butanediol, 2^-dimethyl- (C6) (Me E^); 1,4-butanediol, 2,2-dimethyl- (C6) PO2; 
1,4-butanediol, 2,2-dimethyl- (C6) BO i; 1,4-butanediol, 2,3-dimethyl- (C6) (Me E^ 
6); 1,4-butanediol, 2,3-dimethyl- (C6) PO2; 1,4-butanediol, 2,3-dimethyl- (C6) BO i; 
1,4-butanediol, 2-ethyl- (C6) (Me E M ); 1,4-butanediol, 2-ethyl- (C6) PO2; 1,4- 
butanediol, 2-ethyl- (C6) BOi; 1,4-butanediol, 2-ethyl-2-methyI- (C7) E^y; 1,4- 
butanediol, 2-ethyl-2-inethyl- (C7) POj; 1,4-butanediol, 2-ethyl-2-methyl- (C7) n- 
B0i_ 2 ; 1,4-butanediol, 2-ethyl-3-methyI- (C7) E1.7; 1,4-butanediol, 2-ethyl-3- 
methyl- (C7) POi; 1,4-butanediol, 2-ethyl-3-memyl- (C7) n-BOi_ 2 ; 1,4-butanediol, 
2-isopropyl- (C7) Ej.y; 1,4-butanediol, 2-isopropyl- (C7) POi; 1,4-butanediol, 2- 
isopropyl- (C7) n-BOi. 2 ; 1,4-butanediol, 2-methyl- (C5) (Me Eg.^); 1,4- 
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butanediol, 2-methyI- (C5) 2(Me Ej); 1,4-butanediol, 2-methyl- (C5) PO3; 1,4- 
butanediol, 2-methyl- (C5) BO i; 1,4-butanediol, 2-propyl- (C7) E U5 ; 1,4- 
butanediol, 2-propyl- (C7) n-BO^; 1,4-butanediol, 3-ethyH-methyl- (C7) E2-9; 
1,4-butanediol, 3-ethyl-l -methyl- (C7) POi; 1,4-butanediol, 3-ethyl-l-metbyl- (C7) 
n-BO^; 2,3-butanediol (C4) (Me E^iq); 2,3-butanediol (C4) 2(Me Ei); 2,3- 
butanediol (C4) PO^; 2,3-butanediol (C4) BOi; 2,3-butanediol, 2,3-dimethyl- (C6) 
E3.9; 2,3-butanediol, 2,3-dimethyl- (C6) PO i; 2,3-butanediol, 2,3-dimethyl- (C6) n- 
BOl-3; 2,3-butanediol, 2-methyl- (C5) (Me E^); 2,3-butanediol, 2-methyl- (C5) 
PO2; 2,3-butanediol, 2-methyl- (C5) BO!; 

3. 1,2-pentanediol (C5) E 3 . 10 ; U-pentanediol, (C5) POi; 1,2- 
pentanediol, (C5) 11-BO2.3; 1,2-pentanediol, 2-methyl (C6) El 3 ; U-pentanediol, 2- 
methyl (C6) n-BOi; 1,2-pentanediol, 2-methyl (C6) BOi; 1,2-pentanediol, 3-methyI 
(C6) Ei_ 3 ; U-pentanediol, 3-methyl (C6) n-BOy, 1,2-pentanediol, 4-methyl (C6) 
E!. 3 ; 1,2-pentanediol, 4-methyl (C6) n-BOi; 1,3-pentanediol (C5) 2(Me-Ei_2); 1,3- 
pentanediol (C5) PO^; 1,3-pentanediol, 2,2-dimethyl- (C7) (Me-Ei); 1,3- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,3-pentanediol, 2,2-dimethyl- (C7) n-B02-4; 

1.3- pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 2,3-dimethyl- (C7) 
PO\, 1,3-pentanediol, 2,3-dimethyl- (C7) n-BO^; 1,3-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ei); 1,3-pentanediol, 2,4-dimethyI- (C7) POi; 1,3-pentanediol, 2,4- 
dimethyl- (C7) n-B02^j; 1,3-pentanediol, 2-ethyt- (C7) E 2 . 9 ; 1,3-pentanediol, 2- 
ethyl- (C7) POi; 1,3-pentanediol, 2-ethyl- (C7) n-BO!_ 3 ; 1,3-pentanediol, 2-methyl- 
(C6) 2(Me-Ei_6); M-pentanediol, 2-methyl- (C6) PO20; 1,3-pentanediol, 2- 
methyl- (C6) BO^ 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-Ei); 1,3-pentanediol, 

3.4- dimethyl- (C7) PO i; 1,3-pentanediol, 3,4-dimethyl- (C7) n-BO^; 1,3- 
pentanediol, 3-methyl- (C6) (Me-Ej^); 1,3-pentanediol, 3-methyl- (C6) PO2.3; 1,3- 
pentanediol, 3-methyl- (C6) BOi; l,3-j)entanediol, 4,4-dimethyl- (C7) (Me-E^; 1,3- 
pentanediol 4,4-dimethyl- (C7) POj; 1,3-pentanediol, 4,4-dimethyl- (C7) 11-BO2.4; 
1,3-pentanediol, 4-methyl- (C6) (Me-E^); 1,3-pentanediol, 4-methyl- (C6) PO20; 

1.3- pentanediol, 4-methyl- (C6) BO i; 1,4-pentanediol, (C5) 2(Me-Ei_2); 1,4- 
pentanediol (C5) PO^; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,4- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,4-pentanediol, 2,2-dimethyl- (C7) n-BO^ 

1.4- pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 2,3-dimethyl- (C7) 
POi; 1,4-pentanediol, 2,3-dimethyl- (C7) n-BO^; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,4-pentanediol, 2,4-dimethyl- (C7) POi; 1,4-pentanediol, 2,4- 
dimethyl- (C7) n-BO^; 1,4-pentanediol, 2-methyl- (C6) (Me-Ei_$); 1,4- 
pentanediol, 2-methyl- (C6) P02- 3 ; 1,4-pentanediol, 2-methyl- (C6) BOi; 1,4- 
pentanediol, 3,3-dimethyl- (C7) (Me-Ei); 1,4-pentanediol, 3,3-dimethyl- (C7) POi; 
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1.4- pentanediol, 3,3-dimethyl- (C7) n-BC^; 1,4-pentanedioI, 3,4-dimethyl- (C7) 
(Me-Ej); 1,4-pentanediol, 3,4-dimethyl- (C7) POi; 1,4-pentanediol, 3,4-dimethyI- 
(C7) 11-BO2-4; 1,4-pentanediol, 3-methyl- (C6) 2(Me-Ei^); 1,4-pentanediol, 3- 
methyl- (C6) PO2.3; 1,4-pentanediol, 3-methyl- (C6) BOi; 1,4-pentanediol, 4- 
methyl- (C6) 2(Me-E 1 _ 6 ); 1,4-pentanediol, 4-methyl- (C6) PO2.3; 1,4-pentanediol, 
4-methyl- (C6) BOj; 1,5-pentanediol, (C5) (Me-E^o); 1,5-pentanediol (C5) 2(Me- 
E]); 1,5-pentanediol (C5) P0 3 ; 1,5-pentanediol, 2,2-dimethyl- (C7) E u7 ; 1,5- 
pentanediol, 2,2-dimethyl- (C7) PO i; 1,5-pentanediol, 2,2-dimethyl- (CI) n-BO^ 

1.5- pentanediol, 2,3-dimethyl- (C7) Ej.y; 1,5-pentanediol, 2,3-dimethyl- (C7) PO^ 
1,5-pentanediol, 2,3-dimethyl- (C7) n-BOi_ 2 ; 1,5-pentanediol, 2,4-dimethyl- (C7) 
El.7; 1,5-pentanediol, 2,4-dimethyl- (C7) PO^ 1,5-pentanediol, 2,4-dimethyl- (C7) 
n-BO]^; 1,5-pentanediol, 2-ethyl- (C7) E1.5; 1,5-pentanediol, 2-ethyl- (C7) n-BOi_ 
2 ; 1,5-pentanediol, 2-methyl- (C6) (Me-E M ); 1,5-pentanediol, 2-methyI- (C6) PO2; 
1,5-pentanediol, 3,3-dimethyl- (C7) E^; 1,5-pentanediol, 3,3-dimethyl- (C7) POi; 
1,5-pentanediol, 3,3-dimethyl- (C7) n-BO^; 1,5-pentanediol, 3-methyl- (Co) (Me- 
El-4); 1,5-pentanediol, 3-methyl- (C6) PO2; 2,3-pentanediol, (C5) (Me-Ei.3); 2,3- 
pentanediol, (C5) PO2; 2,3-pentanediol, 2-methyl- (C6) E1.7; 2,3-pentanediol, 2- 
methyl- (C6) POj; 2,3-pentanediol, 2-methyl- (C6) n-BOi.2; 2,3-pentanediol, 3- 
methyl- (C6) E^; 2,3-pentanediol, 3-methyl- (C6) PO]; 2,3-pentanediol, 3-methyl- 
(C6) n-BO^; 2,3-pentanediol, 4-methyl- (C6) E^y; 2,3-pentanediol, 4-methyl- 
(C6) POi; 2,3-pentanediol, 4-methyl- (C6) n-BOi_ 2 ; 2,4-pentanediol, (C5) 2(Me- 
E M ); 2,4-pentanediol (C5) P0 4 ; 2,4-pentanediol, 2,3-dimethyl- (C7) (Me-E^); 
2,4-pentanediol, 2,3-dimethyl- (C7) PO2; 2,4-pentanediol, 2,4-dimethyl- (C7) (Me- 
E1.4); 2,4-pentanediol, 2,4-dimethyl- (C7) PO2; 2,4-pentanediol, 2-methyl- (C7) 
(Me-E^io); 2,4-pentanediol, 2-methyl- (C7) PO3; 2,4-pentanediol, 3,3-dimethyl- 
(C7) (Me-Ej^); 2,4-pentanediol, 3,3-dimethyl- (C7) PO2; 2,4-pentanediol, 3- 
methyl- (C6) (Me-E 5 _ 10 ); 2,4-pentanediol, 3-methyl- (C6) PO3; 

4. 1,3-hexanediol (C6) (Me-Ei_ 5 ); 1,3-hexanediol (C6) PO2; 1,3- 
hexanediol (C6) BOi; 1,3-hexanediol, 2-methyl- (C7) E 2 . 9 ; 1,3-hexanediol, 2- 
methyl- (C7) POj; 1,3-hexanediol, 2-methyl- (C7) n-BOi_ 3 ; 1,3-hexanediol, 2- 
methyl- (C7) BOi; 1,3-hexanediol, 3-methyl- (C7) E2.9; 1,3-hexanediol, 3-methyl- 
(C7) POi; 1,3-hexanediol, 3-methyl- (C7) n-BOi_ 3 ; 1,3-hexanediol, 4-methyl- (C7) 
E2.9; 1,3-hexanediol, 4-methyl- (C7) POi; 1,3-hexanediol, 4-methyl- (C7) n-BOi.3; 
1,3-hexanediol, 5-methyl- (C7) E2.9; 1,3-hexanediol, 5-methyl- (C7) POi; 1,3- 
hexanediol, 5-methyl- (C7) n-BOi„ 3 ; 1,4-hexanediol (C6) (Me-Ei.5); 1,4-hexanediol 
(C6) PO2; 1,4-hexanediol (C6) BOi; 1,4-hexanediol, 2-methyl- (C7) E 2 .q; 1,4- 
hexanediol, 2-methyl- (C7) PO^ 1,4-hexanediol, 2-methyl- (C7) n-BOi_ 3 ; 1,4- 
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hexanediol, 3-methyl- (C7) E 2 _ 9 ; 1,4-hexanediol, 3-methyl- (C7) PC^; 1,4- 
hexanediol, 3-methyl- (C7) n-BO^; 1,4-hexanediol, 4-methyl- (C7) E 2 _ 9 ; 1,4- 
hexanediol, 4-methyl- (C7) POi; 1,4-hexanediol, 4-methyl- (C7) n-BO^; 1,4- 
hexanediol, 5-methyl- (C7) E 2 _ 9 ; 1,4-hexanediol, 5-methyl- (C7) PO]; 1,4- 
hexanediol, 5-methyl- (C7) n-BOi_ 3 ; 1,5-hexanediol (C6) (Me-E^); 1,5-hexanediol 
(C6) PO2; 1,5-hexanediol (C6) BO i; 1,5-hexanediol, 2-methyl- (C7) E 2 _ 9 ; 1,5- 
hexanediol, 2-methyl- (C7) POi; 1,5-hexanediol, 2-methyl- (C7) n-BOi.3; 1,5- 
hexanediol, 3-methyl- (C7) E 2 _ 9 ; 1,5-hexanediol, 3-methyl- (C7) POj; 1,5- 
hexanediol, 3-methyl- (C7) n-BO^; 1,5-hexanediol, 4-methyl- (C7) E 2 . 9 ; 1,5- 
hexanediol, 4-methyl- (C7) POj; 1,5-hexanediol, 4-methyl- (C7) n-BO!_ 3 ; 1,5- 
hexanediol, 5-methyl- (C7) E 2 _ 9 ; 1,5-hexanediol, 5-methyl- (C7) POi; 1,5- 
hexanediol, 5-methyl- (C7) n-BOi_ 3 ; 1,6-hexanediol (C6) (Me-Ei_2); 1,6-hexanediol 
(C6) PO^; 1,6-hexanediol (C6) n-B0 4 ; 1,6-hexanediol, 2-methyl- (C7) E^; 1,6- 
hexanediol, 2-methyl- (C7) n-BO^; 1,6-hexanediol, 3-methyl- (C7) E^s; 1,6- 
hexanediol, 3-methyl- (C7) n-BOj^ 2,3-hexanediol (C6) E^s; 2,3-hexanediol (C6) 
n-BO i; 2,3-hexanediol (C6) BO i; 2,4-hexanediol (C6) (Me-E 3 _g); 2,4-hexanedioI 
(C6) PC^; 2,4-hexanediol, 2-raethyl- (C7) (Me-E^; 2,4-hexanediol 2-methyl- (C7) 
POl 2 ; 2,4-hexanediol, 3-methyl- (C7) (Me-E^; 2,4-hexanediol 3-methyl- (C7) 
POx. 2 ; 2,4-hexanediol, 4-methyl- (C7) (Me-Ei.2); 2,4-hexanediol 4-methyl- (C7) 
PO!. 2 ; 2,4-hexanediol, 5-methyl- (C7) (Me-E^; 2,4-hexanediol 5-methyl- (C7) 
PO!_ 2 ; 2,5-hexanediol (C6) (Me-E 3 ^); 2,5-hexanediol (C6) POj; 2,5-hexanediol, 2- 
methyl- (C7) (Me-Ei.2); 2,5-hexanediol 2-methyl- (C7) POi_ 2 ; 2,5-hexanediol, 3- 
methyl- (C7) (Me-Ej.^; 2,5-hexanediol 3-methyl- (C7) PO^; 3,4-hexanediol (C6) 
EO1.5; 3,4-hexanediol (C6) n-BOi; 3,4-hexanediol (C6) BOj; 

5. 1,3-heptanedioI (C7) Ej.y; 1,3-heptanediol (C7) PO^ 1> 
heptanediol (C7) n-BO^; 1,4-heptanediol (C7) E1.7; 1,4-heptanediol (C7) POi; 
1,4-heptanedioI (C7) n-BO^ 1,5-heptanediol (C7) E1.7; 1,5-heptanediol (C7) 
POi; 1,5-heptanediol (C7) n-BO^ 1,6-heptanediol (C7) E1.7; 1,6-heptanediol 
(C7) PO^ 1,6-heptanediol (C7) 1,7-heptanediol (C7) E^; 1,7- 
heptanediol (C7) n-BOj; 2,4-heptanediol (C7) E 3 . 10 ; 2,4-heptanediol (C7) (Me-E]); 

2.4- heptanediol (C7) PO^ 2,4-heptanediol (C7) n-BC^; 2,5-heptanediol (C7) E 3 . 10 ; 

2.5- heptanediol (C7) (Me-Ej); 2,5-heptanediol (C7) PO i; 2,5-heptanediol (C7) n- 
BO^ 2,6-heptanediol (C7) E 3 . 10 ; 2,6-heptanediol (C7) (Me-Ej); 2,6-heptanediol 
(C7) POi; 2,6-heptanediol (C7) n-BO^ 3,5-heptanediol (C7) E 3 . 10 ; 3,5-heptanediol 
(C7) (Me-Ej); 3,5-heptanediol (C7) POj; 3,5-heptanediol (C7) n-BCty 

6. 1,3-butanediol, 3-methyl-2-isopropyl- (C8) POi; 2,4-pentanedioI, 
2,3,3-trimethyl- (C8) POi; 1,3-butanediol, 2,2-diethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 
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2.3- dimethyl- (C8) E 2 _5; 2,4-hexanediol, 2,4-dimethyl- (C8) E2.5; 2,4-hexanediol, 
2,5-dimethyl- (C8) E2.5; 2,4-hexanedioI, 3,3-dimethyl- (C8) E 2 _5; 2,4-hexanediol, 

3.4- dimethyl- (C8) E2.5; 2,4-hexanedioI, 3,5-dimethyl- (C8) E 2 _s; 2,4-hexanedioI, 

4.5- dimethyl- (C8) E2.5; 2,4-hexanedioI, 5,5-dimethyl- (C8) E 2 _5; 2,5-hexanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,5-hexanedioI, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanedioI, 3,3-dimethyl- (C8) E2.5; 2,5-hexanedioI, 

3.4- dimethyl- (C8) E 2 .s; 3,5-heptanediol, 3-methyl- (C8) E 2 _5; 1,3-butanediol, 2£- 
diethyl- (C8) n-BO^; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BO^; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BOi_ 2 ; 2,4- 
hexanediol, 3,3-dimethyl- (C8) n-BO^; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BOi_ 
2 ; 2,4-hexanediol, 3,5-dimethyl- (C8) n-BO^; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BO!. 2 ; 2,4-hexanediol, 5,5-dimethyl-, n-BO^; 2,5-hexanediol, 2,3-dimethyl- 
(C8) n-BOi. 2 ; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BOi. 2 ; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BO^; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BOi. 2 ; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BO^; 3,5-heptanediol, 3-methyl- (C8) n-BO^; 
1,3-propanedioI, 2-< 1,2-dimethylpropyl)- (C8) n-BOi; 1,3-birtanediol, 2-ethyl-2,3- 
dimethyl- (C8) n-BOi; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BOj; 1,4- 
butanediol, 3-methyl-2-isopropyl- (C8) n-BOj; 1,3-pentanediol, 2,2,3-trimetbyi- 
(C8) n-BOj; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BOi; 1,3-pentanediol, 2,4,4- 
trimethyl- (C8) h-BO^ 1,3-pentanediol, 3,4,4-trimethyl- (C8) n-BO!; 1,4- 
pentanediol, 2,2,3-trimethyl- (C8) n-BOi; 1,4-pentanedioI, 2,2,4-trimethyl- (C8) n- 
BOi; 1,4-pentanediol, 2,3,3-trimethyl- (C8) n-BOi; 1,4-pentanedioI, 2,3,4-trimethyl- 
(C8) n-BOi; 1,4-pentanediol, 3,3,4-trimethyi- (C8) n-BOj; 2,4-pentanediol, 2,3,4- 
trimethyl- (C8) n-BOj; 2,4-hexanediol, 4-ethyl- (C8) n-BOi; 2,4-heptanediol, 2- 
methyl- (C8) n-BOj; 2,4-heptanediol, 3-methyl- (C8) n-BOi; 2,4-heptanediol, 4- 
methyl- (C8) n-BOj; 2,4-heptanediol, 5-methyl- (C8) n-BOj; 2,4-heptanediol, 6- 
methyl- (C8) n-BOi; 2,5-heptanediol, 2-methyl- (C8) n-BOi; 2,5-heptanediol, 3- 
methyl- (C8) n-BOi; 2,5-heptanediol, 4-methyl- (C8) n-BOj; 2,5-heptanediol, 5- 
methyl- (C8) n-BOi; 2,5-heptanediol, 6-methyI- (C8) n-BOi; 2,6-heptanediol, 2- 
methyl- (C8) n-BOj; 2,6-heptanediol, 3-methyl- (C8) n-BOi; 2,6-heptanediol, 4- 
methyl- (C8) n-BOi; 3,5-heptanediol, 2-methyl- (C8) n-BOi; 1,3-propanediol, 2- 
(1,2-dimethylpropyl)- (C8) E^; 1,3-butanediol, 2-ethyl-2,3-dimethyl- (C8) E1.3; 

1.3- butanediol, 2-methyl-2-isopropyl- (C8) E^; 1,4-butanedioI, 3-methyl-2- 
isopropyl- (C8) E1.3; 1,3-pentanediol, 2,2,3-trimethyl- (C8) E^ 3 ; 1,3-pentanediol, 
2^,4-trimethyl- (C8) E1.3; 1,3-pentanediol, 2,4,4-trimethyl- (C8) Ei_ 3 ; 1,3- 
pentanediol, 3,4,4-trimethyl- (C8) E1.3; 1,4-pentanediol, 2,2,3-trimethyl- (C8) E1.3; 

1.4- pentanediol, 2,2,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
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E1.3; 1,4-pentanediol, 2,3,4-trimethyI- (C8) Ej_3; 1,4-pentanedioI, 3,3,4-trimethyl- 
(C8) E!. 3 ; 2,4-pentanediol, 2,3,4-trimethyI- (C8) E^; 2,4-hexanediol, 4-ethyl- (C8) 
E!. 3 ; 2,4-heptanediol, 2-methyl- (C8) E^; 2,4-heptanediol, 3-methyl- (C8) E U3 ; 
2,4-heptanediol, 4-methyl- (C8) E]^; 2,4-heptanediol, 5-methyl- (C8) Ej^; 2,4- 
heptanediol, 6-methyl- (C8) E^; 2,5-heptanediol, 2-methyl- (C8) E^; 2,5- 
heptanediol, 3-methyl- (C8) E^; 2,5-heptanediol, 4-methyl- (C8) E^; 2,5- 
heptanediol, 5-methyl- (C8) E1.3; 2,5-heptanediol, 6-methyl- (C8) Ei_ 3 ! 2^6- 
heptanediol, 2-methyl- (C8) E^; 2,6-heptanediol, 3-methyl- (C8) E^; 2,6- 
heptanediol, 4-methyl- (C8) E^; and/or 3,5-heptanediol, 2-methyl- (C8) E^; and 
7. mixtures thereof, 

IX. aromatic diols including: 1-phenyl-U-ethanediol; 1-phenyl-U-propanediol; 
2-phenyl-l,2-propanedioI; 3-phenyl-U-propanediol; l-(3-methylphenyI)-l,3- 
propanediol; l-(4-methylphenyl)-l,3-propanedioI; 2-methyl-l-pheiiyl-l,3- 
propanediol; l-phenyl-l,3-butanediol; 3-phenyl-l,3-biitanediol; l-phenyl-1,4- 
butanediol; 2-phenyl-l,4-butanediol; and/or l-phenyl-2,3-butanediol; 

X. principal solvents which are homologs, or analogs, of the above structures 
where one, or more, CH 2 groups are added while, for each CH 2 group added, two 
hydrogen atoms are removed from adjacent carbon atoms in the molecule to form 
one carbon-carbon double bond, thus holding the number of hydrogen atoms in the 
molecule constant, including the following: 

1,3-Propanediol, 2,2-di-2-propenyI-; 1,3-Propanediol, 2-0-pentenyi)-; 1,3- 
Propanediol, 2<2-nietl^-2-propenyl>2-(2-propenvl>; 1,3-Propanediol, 2-(3-methyl- 

1- butenyi>; 1,3-Propanediol, 2-(4-pentenyl)-; 1,3-Propanediol, 2-ethyl-2-(2-methvI- 

2- propenyl)-; 1,3-Propanediol, 2-ethyl-2-(2-propenyl)-; 1,3-Propanediol, 2-methyl-2- 
(3-niethyl-3-l>utenyi)-; 1,3-Butanediol, 2^-diaDyl-; 1,3-Butanediol, 2-(l-ethyl-l- 
propenyl)-; 1,3-Butanediol, 2<2-buteirvi)-2-methyI-; 1,3-Butanediol, 2-(3-methyl-2- 
butenyl>; 1,3-Butanediol, 2-ethyl-2-(2-propeiryl)-; 1,3-Butanediol, 2-methyl-2-(l- 
methyl-2-propenvl)-; 1,4-Butanediol, 2,3-Ws(l-methylethyUdene)-; 1,4-Birtanediol, 
2-(3-methyl-2-butenyl>3-methvIene-; 2-Butene-l,4-diol, 2-(l,l-dimethvlpropvI)-; 2- 
Butene-l,4-diol, 2-{l-metnylpropyi)-; 2-Butene-l,4-dioI, 2-butyl-; 1,3-Pentanediol, 
2-emenvM-ethyl-; U-Pentanediol, 2-ethenyl-4,4-dimethyl-; 1,4-Pentanediol, 3- 
methyl-2-<2-propenyI)-; 1,5-Pentanediol, 2-(l-propenyl)-; 1,5-Pentanediol, 2-(2- 
propenyO-; 1,5-Pentanediol, 2-ethyUdene-3-methyl-; 1,5-Pentanediol, 2-propylidene-; 
2,4-Pentanediol, 3-ethylidene-2,4-dimethyl-; 4-Pentene-l,3-diol, 2-0,1- 
dimethylethyl)-; 4-Pentene-l,3-diol, 2-e%l-2,3-dimethyl-; 1,4-Hexanediol, 4-ethyl- 
2-methylene-; l,5-Hexadiene-3,4-diol, 2,3,5-trimethyl-; l,5-Hexadiene-3,4-diol, 5- 
ethyl-3-inethvl-; 1,5-Hexanediol, 2-(l-methylethenyl>; 1,6-Hexanediol, 2-ethenyl-; 1- 
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Hexene-3,4-diol, 5,5-dimethyl-; l-Hexene-3,4-dioI, 5,5-dimethyl-; 2-Hexene-l,5- 
diol, 4-ethenyI-2,5-dimethyl-; 3-Hexene-l,6-diol, 2-eAenyl-2,5-dimethyl-; 3-Hexene- 
1,6-diol, 2-ethyl-; 3-Hexene-l,6-diol, 3,4-dimethyl-; 4-Hexene-2,3-diol, 2,5- 
dimethyl-; 4-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-l,3-diol, 3-(2-propenyl)-; 5- 
Hexene-2,3-diol, 2,3-dimethyl-; 5-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-2,3- 
diol, 3,5-dimethyl-; 5-Hexene-2,4-diol, 3-ethenyl-2,5-dimethyl-; 1,4-Heptanediol, 6- 
methyI-5-methylene-; l,5-Heptadiene-3,4-dioI, 2,3-dimethyl-; l,5-Heptadiene-3,4- 
diol, 2,5-dimethyl-; l,5-Heptadiene-3,4-diol, 3,5-dimethyl-; 1,7-Heptanediol, 2,6- 
bis(methylene)-; 1,7-Heptanediol, 4-methylene-; l-Heptene-3,5-diol, 2,4-dimethyl-; 
l-Heptene-3,5-diol, 2,6-dimethyl-; l-Heptene-3,5-diol, 3-ethenyl-5-methyl; 1- 
Heptene-3,5-dioI, 6,6-dimethyI-; 2,4-Heptadiene-2,6-diol, 4,6-dimethyl-; 2,5- 
Heptadiene-l,7-dioI, 4,4-dimethyl-; 2,6-Heptadiene-l,4-diol, 2,5,5-trimethyl-; 2- 
Heptene-l,4-diol, 5,6-dimethyl-; 2-Heptene-l,5-diol, 5-ethyl-; 2-Heptene-l,7-diol, 2- 
methyl-; 3-Heptene-l,5-diol, 4,6-dimethyl-; 3-Heptene-l,7-diol, 3-methyl-6- 
methyiene-; 3-Heptene-2,5-diol, 2,4-dimethyl-; 3-Heptene-2,5-diol, 2,5-dimethyl-; 3- 
Heptene-2,6-diol, 2,6-dimethyl-; 3-Heptene-2,6-diol, 4,6-dimethyl-; 5-Heptene-l,3- 
diol, 2,4-dimethyl-; 5-Heptene-l,3-diol, 3,6-dimethyl-; 5-Heptene-l,4-diot, 2,6- 
dimethyl-; 5-Heptene-l,4-diol, 3,6-dimethyl-; 5-Heptene-2,4-diol, 2,3-dimethyl-; 6- 
Heptene-l,3-dioI, 2,2-dimethyl-; 6-Heptene-l,4-diol, 4-(2-propenyl)-; 6-Heptene- 
1,4-diol, 5,6-dimethyl-; 6-Heptene-l,5-diol, 2,4-dimethyl-; 6-Heptene-l,5-diol, 2- 
ethyudene-6-methyl-; 6-Heptene-2,4-diol, 4-(2-propenyl)-; 6-Heptene-2,4-diol, 5,5- 
dimethyl-; 6-Heptene-2,5-diol, 4,6-dimethyl-; 6-Heptene-2,5-diol, 5-ethenyl-4- 
methyl-; 1,3-Octanediol, 2-methylene-; l,6-Octadiene-3,5-diol, 2,6-dimethyl-; 1,6- 
Octadiene-3,5-diol, 3,7-dimethyl-; l,7-Octadiene-3,6-diol, 2,6-dimethyl-; 1,7- 
Octadiene-3,6-diol, 2,7-dimethyl-; l,7-Octadiene-3,6-dioI, 3,6-dimethyl-; 1-Octene- 

3.6- dioI, 3-ethenyl-; 2,4,6-Octatriene-l,8-diol, 2,7-dimethyl-; 2,4-Octadiene-l,7-diol, 

3.7- dimethyl-; 2,5-Octadiene-lJ-diol, 2,6-dimethyl-; 2,5-Octadiene-l,7-diol, 3,7- 
dimethyl-; 2,6-Octadiene-l,4-diol, 3,7-dimethyl- (Rosiridol); 2,6-Octadiene-l,8-diol, 
2-methyl-; 2,7-Octadiene-l,4-diol, 3,7-dimethyl-; 2,7-Octadiene-l,5-diol, 2,6- 
dimethyl-; 2,7-Octadiene-l,6-diol, 2,6-dimethyl- (8-Hydroxylinalool); 2,7-Octadiene- 

1.6- dioI, 2,7-dimethyl-; 2-Octene-l,4-diol; 2-Octene-l,7-diol; 2-Octene-l,7-diol, 2- 
methyl-6-methylene-; 3,5-Octadiene-l,7-dioI, 3,7-dimethyl-; 3,5-Octadiene-2,7-diol, 

2.7- dimethyl-; 3,5-Octanediol, 4-methylene-; 3,7-Octadiene-l,6-diol, 2,6-dimethyl-; 
3,7-Octadiene-2,5-diol, 2,7-dimethyl-; 3,7-Octadiene-2,6-diol, 2,6-dimethyl-; 3- 
Octene-l,5-diol, 4-methyl-; 3-Octene-l,5-diol, 5-methyl-; 4,6-Octadiene-l,3-diol, 
2,2-dimethyl-; 4,7-Octadiene-2,3-dioI, 2,6-dimethyl-; 4,7-Octadiene-2,6-diol, 2,6- 
dimethyl-; 4-Octene-l,6-diol, 7-methyl-; 2,7-bis(methylene>; 2-methylene-; 5,7- 
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Octadiene-l,4-<iiol, 2,7-dimethyi-; 5J-Ck^ene-l,4-dioI, 7-methyI-; 5-Octene-l,3- 
diol; 6-Octene-l,3-diol, 7-methyl-; 6-Octene-l,4-diol, 7-methyl-; 6-Octene-l,5-diol; 

6- Octene-l,5-dioI, 7-methyl-; 6-Octene-3,5-dioI, 2-methyl-; 6-Octene-3,5-diol, 4- 
methyl-; 7-Octene-l,3-diol, 2-methyl-; 7-Octene-l,3-diol, 4-methyl-; 7-Octene-l,3- 
diol, 7-methyl-; 7-Octene-l,5-diol; 7-Octene-l,6-diol; 7-Octene-l,6-dioI, 5-methyI-; 

7- Octene-2,4-diol, 2-methyl-6-methyIenes 7-Octene-2,5-diol, 7-methyl-; 7-Octene- 
3,5-diol, 2-methyl-; l-Nonene-3,5-diol; l-Nonene-3,7-diol; 3-Nonene-2,5-diol; 4,6- 
Nonadiene-l,3-dioI, 8-methy!-; 4-Noneno-2,8-diol; 6,8-Nonadiene-l,5-diol; 7- 
Nonene-2,4-dioI; 8-Nonene-2,4-diol; 8-Nonene-2,5-diol; l,9-Decadiene-3,8-diol; 
and/or l,9-Decadiene-4,6-diol; and 

XI. mixtures thereof, 

C. optionally, but preferably, an effective amount, sufficient to improve clarity, 
of low molecular weight water soluble solvents like ethanol, isopropanol, propylene 
glycol, 1,3-propanedioI, propylene carbonate, etc., said water soluble solvents bring 
at a level that will not form clear compositions by themselves; 

D. optionally, but preferably, an effective amount to improve clarity, of water 
soluble calcium and/or magnesium salt, preferably chloride; and 

£. the balance being water. 

wherein molar ratio of said principal solvent to said fabric softener active is not less 
than 3. 

Preferably, when the fabric softener active is one in which the Y group is an 
amido group, the solvent is not a mono-ol, especially t-butanol, or 2-methyl- 
pentanedioL 

DFTATTFH I NSCRIPTION OF THE INVENTION 
L FABRIC SOFTENING ACTIVE 

The present invention contains as an essential component, normally from about 15% 
to about 70%, preferably from about 1 7% to about 65%, more preferably from about 
19% to about 60%, by weight of the composition, of a fibric softener active selected 
from the compounds identified hereinafter, and mixtures thereof. 

(A) Diester Quat ernary Ammonium Fabric Softening Active 
Compound fDEOAl 

(1) The first type of DEQA preferably comprises, as the principal active, 
compounds of the formula 
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(RJ^m-M^-KO^Jn-Y-RVi 



(l) 



wherein: each R substituent is a short chain Ci-C 6 , preferably alkyl or 

hydroxyalkyl group, e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, and 
the like, benzyl or mixtures thereof; each m is 2 or 3; each n is from 1 to about 4; 
each Y is -O-(0)C-, or -C(0)-0-, but not -0C(0)O-; the sum of carbons in each 
R ' P ,us one **» Y « "<MP)C, is C 6 -C22, preferably C 14 -C 2 o, but no more than 
oneYR sum being less than about 12 and then the other YR 1 sum is at least about 
16, with each R 1 being a long chain C 8 -C22 (or Cy^Ohydrocarbyl, or substituted 
hydrocaibyl substituent, preferably C 10 -C 20 (or C 9 -C 19 ) alkyl or alkylene, most 
preferably C 12 -C 18 (or C n -C 17 ) alkyl or alkylene, and where, when said sum of 
carbons is C 16 -C 18 and Rl is a straight chain alkyl or alkylene group, the Iodine 
Value (hereinafter referred to as IV) of the parent fatty acid of this R 1 group is 
preferably from about 40 to about 140, more preferably from about 50 to about 130; 
and most preferably from about 70 to about 1 15. (As used herein, the Iodine Value 
of a "parent" fatty acid, or "corresponding" fatty acid, is used to define a level of 
unsaturation for an R 1 group that is the same as the level of unsaturation that would 
be present in a fatty acid containing the same R 1 group.) 

The counterion, x(") above, can be any softener-compatible anion, preferably 
the anion of a strong acid, for example, chloride, bromide, methylsulfate, sulfate, 
nitrate and the Eke, more preferably chloride. The anion can also, but less preferably, 
cany a double charge in which case x(") represents half a group. 

Preferred biodegradable quaternary ammonium fabric softening compounds 
can contain the group qo^ 1 which is derived from unsaturated, and 
polyunsaturated, fetty acids, e.g., oleic acid, and/or partially hydrogenated fatty acids, 
derived from vegetable oils and/or partially hydrogenated vegetable oils, such as, 
canola oil, safflower oil, peanut oil, sunflower ofl, com oil, soybean oil, tall oil, rice 
bran oil, etc. Non-limiting examples of DEQAs prepared from preferred fatty adds 
have the following approximate distributions: 

Fatty Acyl Group 

DEQA 1 DEQA* DEQA3 DEQA< DEQA* 

C12 trace 66 0 0 0 

CM 3 22 0 0 0 

C16 4 12 5 5 5 
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C18 


0 


C 

J 


o 


6 


C14:l 


3 


n 
u 


0 


0 


C16:l 


n 


0 


0 


3 


C18:l 


74 


71 


68 


67 


C18:2 


4 

• 


O 

o 


1 1 


11 


CI 8:3 


o 


1 


2 


2 


C20:l 


0 


2 




7 


C20 and up 


0 


2 


0 


0 


Unknowns 


0 


6 


6 


7 


Total 


99 


100 100 


100 


102 


IV 


86-90 


Unknown 99 


100 


95 


cis/trans(Cl8:l) 


20-30 


4 


5 


5 


TPU* 


4 


10 


13 


13 



* Total Polyunsaturates 

Mixtures of fatty acids, and mixtures of DEQAs that are derived from different 
fetty acids can be used, and are preferred. Non limiting examples of DEQA's that can 
be blended, to form DEQA's of this invention are as follows: 



Fattv Acvl Group 


DEQAS- 


DEQAZ 


C14 


0 


1 


C16 


11 


25 


C18 


4 


20 


C14:l 


0 


0 


C16:1 


1 


0 


C18:1 


27 


45 


C18:2 


50 


6 


C18:3 


7 


0 


Unknowns 


0 


3 


Toted 


100 


100 


IV 


125-138 


56 


cis/trans(C18:l) 


Not Available 


7 


TPU 


57 


6 



DEQA 6 is prepared from a soy bean fetty acid, and DEQA 7 is prepared from a 
slightly hydrogenated tallow fetty acid. 

Also optionally, but preferably, R 1 groups can comprise branched chains, e.g., 
from isostearic acid, for at feast part of the Rl groups. The total of active 
represented by the branched chain groups, when they are present, is typically from 
about 1% to about 90%, preferably from about 10% to about 70%, more preferably 
from about 20% to about 50%. 
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Fattv Acvl Gmup DEOA ** DEQA2 DEQAlQ 

Isomyristic acid — 1-2 — 

Myristic acid 7-11 0.5-1 — 

Isopalmitic acid 6-7 6-7 1-3 

Palmitic acid 4-5 6-7 — 

Isostearic acid 70-76 80-82 60-66 

Stearic acid — 2-3 8-10 

Isoleic acid — _ 13-17 

Oleic acid — _ 



IV 



7-12 



DEQA 8 - DEQA 10 are prepared from different commercially available 
isostearic acids. 

The more preferred DEQA's are those that are prepared as a angle DEQA 
from blends of all the different fetty acids that are represented (total fetty add blend), 
rather than from blends of mixtures of separate finished DEQA's that are prepared 
from different portions of the total fetty add blend. 

It is preferred that at least a majority of the fetty acyl groups are unsaturated, 
e.g., from about 50% to 100%, preferably from about 55% to about 95%, more 
preferably from about 60% to about 90%, and that the total level of active containing 
polyunsaturated fetty acyl groups (TPU) be from about 3% to about 30%, preferably 
from about 5% to about 25%, more preferably from about 10% to about 18%. The 
ds/trans ratio for the unsaturated fetty acyl groups is important, with a ds/trans ratio 
of from 1:1 to about 50:1, the minimum being 1:1, preferably at least 3:1, and more 
preferably from about 4:1 to about 20:1. (As used herein, the "percent of softener 
active" containing a given R 1 group is the same as the percentage of that same R 1 
group is to the total R 1 groups used to form all of the softener actives.) 

The unsaturated, including the preferred polyunsaturated, fetty acyl groups, 
discussed hereinbefore and hereinafter, surprisingly provide effective softening, but 
also provide better resetting characteristics, good antistatic characteristics, and 
especially, superior recovery after freezing and thawing. 

The highly unsaturated materials are also easier to formulate into concentrated 
premixes that maintain their low viscosity and are therefore easier to process, e.g., 
pump, mixing, etc. These highly unsaturated materials with only the low amount of 
solvent that normally is associated with such materials, Le„ from about 5% to about 
20%, preferably from about 8% to about 25%, more preferably from about 10% to 
about 20%, wright of the total softener/solvent mixture, are also easier to formulate 
into concentrated, stable compositions of the present invention, even at ambient 
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temperatures. This ability to process the actives at low temperatures is especially 
important for the polyunsaturated groups, since it immunizes degradation. 
Additional protection against degradation can be provided when the compounds and 
softener compositions contain effective antioxidants and/or reducing agents, as 
disclosed hereinafter. 

The present invention can contain medium-chain biodegradable quaternary 
ammonium febric softening compound, DEQA, as a preferred component, having the 
above formula (1) and/or formula (2), below, wherein: 

each Y is -0-(0)C-, or -C(0>0-, preferably -O<0)C-; 

m is 2 or 3, preferably 2; 

each n is 1 to 4, preferably 2; 

each R substhuent is a C^-Cg alkyl, preferably a methyl, ethyl, propyl, benzyl 
groups and mixtures thereof more preferably a C1-C3 alkyl group; 
each R 1 is a saturated, (the IV is preferably about 10 or less, more preferably 
less than about 5), (The sum of the carbons in R+l is increased by one when Y 
is -0-(0)C-.) Cg-C^ preferably a C12-14 hydrocarbyl, or substituted 
hydrocarbyl substituent and the counterfoil, X", is the same as above. 
Preferably X" does not include phosphate salts. 

The saturated Cg-Cj4 fatty acyi groups can be pure derivatives or can be 
mixed chainlengths. 

Suitable Catty add sources for said fatty acyl groups are coco, lauric, capiylic, 
and capric adds. 

For C12-C14 (or C11-C13) hydrocarbyl groups, the groups are preferably 
saturated, e.g., the IV is preferably less than about 1 0, preferably less than about 5. 

It will be understood that substituents R and R 1 can optionally be substituted 
with various groups such as alkoxyl or hydroxy! groups, and can be straight, or 
branched so long as the R 1 groups maintain their basically hydrophobic character. 
The preferred compounds can be considered to be biodegradable diester variations of 
ditallow dimethyl ammonium chloride (hereinafter referred to as "DTDMAC"), which 
is a widely used febric softener. 

A preferred long chain DEQA is the DEQ A prepared from sources containing 
high levels of polyunsaturation, i.e., N,N-di(acyl-oxy^hyl)-N,N-dimethyl ammonium 
chloride, where the acyi is derived from fatty adds containing suffirient 
polyunsaturation, e.g., mixtures of tallow fetty acids and soybean fetty adds. 
Another preferred long chain DEQA is the diolejd (nominally) DEQA, i.e., DEQA in 
which N,N-di(oleoyl-oxyethyl>N,N^imethyl ammonium chloride is the major 
ingredient. Preferred sources of fetty adds for such DEQAs are vegetable oils, 
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and/or partially hydrogenated vegetable oUs, such as canola oil, with high contents of 
unsaturated, e.g., oleoyl groups. Highly preferred medium chain DEQAs are 
dicocoyl DEQA (derived from coconut fatty acids), i.e., N,N-di(coccw>yl-oxyethyl)- 
N,N-dimethyl ammonium chloride, exemplified hereinafter as DEQA 6 , and N,N- 
di(lauroyl-oxyemyl>N,N-dimethyl ammonium chloride. 

As used herein, when the diester is specified, it can include the monoester that 
is present. Preferably, at least about 80% of the DEQA is in the diester form, and 
from 0% to about 20% can be DEQA monoester, e.g., in formula (1), m is 2 and one 
YR.1 group is either H or -C(0)OH For softening, under no/low detergent cany- 
over laundry conditions the percentage of monoester should be as low as possible, 
preferably no more than about 5%. However, under high, anionic detergent 
sirfactant or detergent builder carry-over conditions, some monoester can be 
preferred. The overall ratios of diester to monoester are from about 100:1 to about 
2:1, preferably from about 50:1 to about 5:1, more preferably from about 13:1 to 
about 8:1. Under high detergent cany-over conditions, the di/monoester ratio is 
preferably about 11:1. The level of monoester present can be controlled in 
manufacturing the DEQA 

The above compounds, used as the biodegradable quatemized ester-amine 
softening material in the practice of this invention, can be prepared using standard 
reaction chemistry. In one synthesis of a di-ester variation of DTDMAC, an amine of 
the formula RN(CH2CH 2 OH)2 is esterified at both hydroxyl groups with an acid 
chloride of the formula ^0(0)0, then quatemized with an alkyl halide, RX, to yield 
the desired reaction product (wherein R and R 1 are as defined hereinbefore). 
However, it will be appreciated by those skilled in the chemical arts that this reaction 
sequence allows a broad selection of agents to be prepared. 

Yet another DEQA softener active that is suitable for the formulation of the 
concentrated, dear liquid fabric softener compositions of the present invention has 
the above formula (1) wherein one R group is a C]_4 hydroxy alkyl group, preferably 
one wherein one R group is a hydroxyethyl group. An example of such a 
hydroxyethyl ester active is di(acyloxyethylX2-hydroxyethyl)methyl ammonium 
methyl sulfate, wherein the acyi group is the same as that of DEQA 1 , exemplified 
hereinafter as DEQA 8 . 

(2) The second type of DEQA active has the general formula: 
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R N( + )CH2CH 



X 



(-) 



(2) 



wherein each Y, R, R 1 , and X<» have the same meanings as before. Such 
compounds include those having the formula: 

[CH 3 ] 3 N( + )[CH2CH(CH20(0)CR 1 )0(0)CR 1 ] ClO 

where each R is a methyl or ethyl group and preferably each R 1 is in the range of 
c 15 to c 19 Degrees of branching and substitution can be present in the alkyl(ene) 
chains. The anion X0 in the molecule is the same as in DEQA (1) above. As used 
herein, when the diester is specified, it can include the monoester that is present. The 
amount of monoester that can be present is the same as in DEQA (1). An example of 
a preferred DEQA of formula (2) is the "propyl" ester quaternary ammonium fabric 
softener active having the formula l,2-di(acyloxy>3-trimew 
chloride, wherein the acyl group is the same as that of DEQA 5 . 

These types of agents and general methods of making them are disclosed in 
U.S. Pat. No. 4,137,180, Naik et a!., issued Jan. 30, 1979, which is incorporated 
herein by reference.. 

In preferred softener actives (1) and (2), each Rl is a hydrocarbyl, or 
substituted hydrocarbyl, group, preferably, alkyl, monounsaturated alkylene, and 
polyunsaturated alkylene groups, with the softener active containing polyunsaturated 
alkylene groups being at least about 3%, preferably at least about 5%, more 
preferably at least about 10%, and even more preferably at least about 15%, by 
weight of the total softener active present; the actives preferably containing mixtures 
of R 1 groups, especially within the individual molecules, and also, optionally, but 
preferably, the saturated R 1 groups comprising branched chains, e.g., from isostearic 
acid, for at least part of the saturated R 1 groups, the total of active represented by 
the branched chain groups preferably being from about 1% to about 90%, preferably 
from about 10% to about 70%, more preferably from about 20% to about 50%. 

The DEQAs herein can contain a low level of fatty acid, which can be from 
unreacted starting material used to form the DEQA and/or as a by-product of any 
partial degradation (hydrolysis) of the softener active in the finished composition. It 
is preferred that the level of free fatty acid be low, preferably below about 1 0% and 
more preferably below about 5%, by weight of the fabric softener active. 
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H. PRINCIPAL SOLVENT 

In order to provide excellent water dispersibilhy, the molar ratio of the 
principal solvent to the febric softening active should be not less than about 3, 
preferably from about 3 to about 100, more preferably from about 3.6 to about 50, 
the most preferably from about 4 to about 25. 

Said principal solvent is selected to minimize solvent odor impact in the 
composition and to provide a low viscosity to the final composition. 

The compositions of the present invention comprise less than about 40%, 
preferably from about 10% to about 35%, more preferably from about 12% to about 
25%, and even more preferably from about 14% to about 20%, of the principal 
solvent, by weight of the composition. Said principal solvent is selected to imnimize 
solvent odor impact in the composition and to provide a low viscosity to the final 
composition. For example, isopropyl alcohol is not very effective and has a strong 
odor. n-Propyl alcohol is more effective, but also has a distinct odor. Several butyl 
alcohols also have odors but can be used for effective clarity/stability, especially 
when used as part of a principal solvent system to minimize their odor. The alcohols 
are also selected for optimum low temperature stability, that is they are able to form 
compositions that are liquid with acceptable low viscosities and translucent, 
preferably dear, down to about 40°F (about 4.4°C) and are able to recover after 
storage down to about 20°F (about 6.7°C). 

The suitability of any principal solvent for the formulation of the liquid, 
concentrated, preferably clear, febric softener compositions herein with the requisite 
stability is surprisingly selective. Suitable solvents can be selected based upon their 
octanol/water partition coefficient (P) Octanol/water partition coefficient of a 
principal solvent is me ratio between its equilibrium concentration in octanol and in 
water. The partition coefficients of the principal solvent ingredients of mis invention 
are conveniently given in the form of their logarithm to the base 10, logP. 

The logP of many ingredients has been reported; for example, the Pomona92 
database, available from Daylight Chemical Information Systems, Inc. (Daylight 
CIS), Irvine, California, contains many, along with citations to the original literature. 
However, the logP values are most conveniently calculated by the "CLOGP" 
program, also available from Daylight CIS. This program also lists experimental 
logP values when they are available in the Pomona92 database. The "calculated 
logP" (ClogP) is determined by the fragment approach of Hansen and Leo (cf , A. 
Leo, in Comprehensive Medicinal Chemistry, Vol. 4, C. Hansen, P. G. Saramens, J. 
B. Taylor and C. A. Ramsden, Eds., p. 295, Pergamon Press, 1990, incorporated 
herein by reference). The fragment approach is based on the chemical structure of 
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each ingredient, and takes into account the numbers and types of atoms, the atom 
connectivity, and chemical bonding. The ClogP values, which are the most reliable 
and widely used estimates for this physicochemical property, are preferably used 
instead of the experimental logP values in the selection of the principal solvent 
ingredients which are useful in the present invention. Other methods that can be used 
to compute ClogP include, e.g., Crippen's fragmentation method as disclosed in J. 
Chem. Inf. Comput. Sci., 27, 21 (1987); Viswanadhan's fragmentation method as 
disclose in J. Chem Inf. Comput. Sci., 29, 163 (1989); and Broto's method as 
disclosed in Eur. J. Med. Chem. - Chim. Theor., 19, 71 (1984). 

The principal solvents herein are selected from those having a ClogP of from 
about 0.15 to about 0.64, preferably from about 0.25 to about 0.62, and more 
preferably from about 0.40 to about 0.60, said principal solvent preferably being 
asymmetric, and preferably having a melting, or solidification, point that allows it to 
be liquid at, or near room temperature. Solvents that have a low molecular weight 
and are biodegradable are also desirable for some purposes. The more asymmetric 
solvents appear to be very desirable, whereas the highly symmetrical solvents, having 
a center of symmetry, such as 1,7-heptanediol, or 1,4- 
bis(hydroxymethyl)cyclohexane, appear to be unable to provide the essentially dear 
compositions when used alone, even though their ClogP values fall in the preferred 
range. One can select the most suitable principal solvent by determining whether a 
composition containing about 27% dKoleyoyloxyemyl)diinethyi^^ chloride, 
about 16-20% of principal solvent, and about 4-6% ethanol remains clear during 
storage at about 40°F (about 4.4°C) and recovers from being frozen at about 0°F 
(about -18°C). 

The most preferred principal solvents can be identified by the appearance of 
the freeze-dried dilute treatment compositions used to treat fabrics. These dilute 
compositions appear to have dispersions of fabric softener that exhibit a more uni- 
lamellar appearance than conventional fabric softener compositions. The closer to 
uni-lamellar the appearance, the better the compositions seem to perform. These 
compositions provide surprisingly good fabric softening as compared to similar 
compositions prepared in the conventional way with the same fabric softener active. 
The compositions also inherently provide improved perfume deposition as compared 
to conventional fabric softening compositions, especially when the perfume is added 
to the compositions at, or near, room temperature. 

Operable principal solvents are listed below under various listings, e.g., 
aliphatic and/or alicyclic diols with a given number of carbon atoms; monols; 
derivatives of glycerine; alkoxylates of d^ols; and mixtures of all of the above. The 
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preferred principal solvents are in italics and the most preferred principal solvents are 
in bold type. The reference numbers are the Chemical Abstracts Service Registry 
numbers (CAS No.) for those compounds that have such a number. Novel 
compounds have a method identified, described hereinafter, that can be used to 
prepare the compounds. Some inoperable principal solvents are also listed below for 
comparison purposes. The inoperable principal solvents, however, can be used in 
mixtures with operable principal solvents. Operable principal solvents can be used to 
make concentrated febric softener compositions that meet the stability/clarity 
requirements set forth herein. 

Many diol principal solvents that have the same chemical formula can exist as 
many stereoisomers and/or optical isomers. Each isomer is normally assigned with a 
different CAS No. For examples, different isomers of 4-methyl-2,3-hexanedioI are 
assigned to at least the following CAS Nos: 146452-51-9; 146452-50-8; 146452-49- 
5; 146452-48-4; 123807-34-1; 123807-33-0; 123807-32-9; and 123807-31-8. 

In the following listings, for simplicity, each chemical formula is listed with 
only one CAS No. This disclosure is only for exemplification and is sufficient to 
allow the practice of the invention. The disclosure is not limiting. Therefore, it is 
understood that other isomers with other CAS Nos, and their mixtures, are also 
included. By the same token, when a CAS No. represents a molecule which contains 
some particular isotopes, e.g., deuterium, tritium, carbon-13, etc., it is understood 
that materials which contain naturally distributed isotopes are also included, and vice 
versa. 



TABLE I 
MONO-OLS 



n^propanol 



CAS No. 
71-23-8 



2-butanol 

2-methyl-2-propanoI 



CAS No. 

15892-23-6 

75-65-0 



Inoperable Isomer 



2-methyl- 1 -propanol 



78-83-1 
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TABLE n 
C6 DIOLS 



Operable Isomers 


CAS No. 


2,3-butanediol, 2,3-dimethyl- 


76-09-5 


1,2-butanediol, 2,3-dtmethyI- 


66553-15-9 


1,4-vuianetuoi, j,3-€ametnyl- 


59562-82-2 


2,3-pentanedioI, 2-metfryI- 


7795-80-4 


2,3^pentemediol, 3-methyl- 


63521-37-9 


2,3-pentanediol 4-methyl- 


7795-79-1 


2,3-hexanediol 


617-30-1 


3,4-hexanediol 


922-17-8 


1,2-butanediol, 2-ethyl- 


66553-16-0 


1,2-pentanediol, 2-methyl- 


20667-05-4 


1,2-pentanedioL, 3-methyl- 


159623-53-7 


1,2-pentanediol, 4-metfayl- 


72110-08-8 


1,2-hexanediol 


6920-22-5 



Inoperable Isomers 

1,3-propanediol, 2-ethyl-2-methyl- 
1,3-propanediol, 2-isopropyl- 
1,3-propanedioI, 2-propyl- 
1,3-butanediol, 2,2-dimethyl- 
1,3-butanediol, 2,3-dimethyi- 

1.3- butanediol, 2-ethyI- 

1.4- butanediol, 2,2-dimethjd- 
1,4-butanediol, 2,3-dimethyl- 
1,4-butanediol, 2-ethyl- 
1,3-pemanediol, 2-methyl- 
1,3-pentanediol, 3-methyl- 

1.3- pentanediol, 4-methyl- 

1.4- pentanedioI, 2-methyl- 
1,4-pentanediol, 3 -methyl 

1.4- pentanediol, 4-methyl- 

1.5- pentanedioI, 2-methyI- 
1,5-pentanedioI, 3 -methyl- 
2,4-pentanediol, 2-methyl- 
2,4-pentanedioI, 3 -methyl- 

1,3416X3116(1101 

1.4- hexanediol 

1.5- hexanediol 

1.6- hexanediol 
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2.4- hcxanediol 

2.5- hexanedioI 



TABLE m 
C7 DIOLS 



■ InAtNkKlA "F— 

wperaDie isomers 


CAS No. 


l ^-propanediol, 2-outyl- 


2612-26-2 


1 ^-propanediol, 2,2-dietnyi- 


115-76-4 


i, J -propanediol, 2-( 1 -methylpropyl)- 


33673-01-7 


M-propanediol, 2-(2-methyipropyl>- 


26462-20-8 


i, ^-propanediol, 2-metnyl-2-propyI- 


78-26-2 


i,z-Dutanediol, 2,3,3-tnmethyl- 


Method B 


1,4-butanedioi, 2-ethyl-2-methyl- 


76651-98-4 


1,4-butanedioI, 2-ethyl-3-methyl- 


66225-34-1 


1,4-outanediol, 2-propyl- 


62946-68-3 


1,4-outanediol, 2-isopropyI- 


39497-66-0 


1,5-pentanedioI, 2,2-dimethyl- 


3121-82-2 


ip-pentanediol, 2,3-dimethyi- 


81554-20-3 


i , 3-pentaneaiol, 2,4-dimethyl- 


2121-69-9 


1,3 -pent aneoioL, 3, 3 -dimethyl- 


53120-74-4 


AJ-peittanedioi, 2,3-dimethyi- 


6931-70-0 


z,J-pentanediol, 2,4-dimethyl- 


66225-53-4 


z, J -pentaneaioL, 3,4-aimethyI- 


37164-04-8 


2,3-pentanediol, 4,4-dimethyl- 


89851-45-6 


3,4-pentanedioL 2,3-dimethvl- 


1C ID Oil S3 


1,5-petitanediol, 2-ethyl- 


14189-13-0 


1,6-hexanediol, 2-methyl- 


25258-92-8 


1,0-nexanediol, 3 -methyl- 


4089-71-8 


x, j -nexaneaioi, 2-metnyl- 


59215-55-3 


-nexaneaioi, J-metnyl- 


139093-40-6 


2. 3«hfi3can»tiffcf 4_rrw*th\/l- 
itwvaucuiut, "t— lucuiyi* 


*** 


2,3-hexanedioI, 5-methyl- 


MethodB 


3,4-hexanediol, 2-methyI- 


Method B 


3,4-hexanediol, 3-methyl- 


18938-47-1 


1,3-heptanediol 


23433-04-7 


1,4-heptanediol 


40646-07-9 


1,5-heptanedioI 


60096-09-5 


1,6-heptanedioI 


13175-27-4 






Preferred Isomers 




1,3-propanediol, 2-butyl- 


2612-26-2 


1,4-butanediol, 2-propyl- 


62946-68-3 


1,5-pentanediol, 2-e/hyI- 


14189-13-0 


2,3-pentanedioI, 2,3-dmethyl- 


6931-70-0 
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2,3-pentanetbol 2 ) 4^hmethyU 

2.3- pentanediol t 3 t 4~dimethyl~ 
2 9 3-pentanediol, 4,4-dimethyl- 

3.4- pentcmediol, 2 y 3-dimethyl- 
l t 6-hexcmediol f 2 -me thy l- 
1,6-hexanedio!, 3-methyI- 

1.3- heptanediol 

1.4- heptanediol 

1.5- heptanediol 

1.6- heptanediol 



66225-53-4 
37164-04-8 
89851-45-6 
Method B 
25258-92-8 
4089-71-8 
23433-04-7 
40646-07-9 
60096-09-5 
13175-27-4 



More Preferred Isomers 



2.3- pentanediol, 2,3-dimethyl- 
2 r 3-pentanedioI, 2,4-dimethyI- 
2^-pentanedioI, 3,4-dimethyl- 
23-pentanediol, 4,4-dimethyl- 

3.4- pentanediol, 2^-dimethyl- 



6931-70-0 
66225-53^1 
37164-04-8 
89851-45-6 
MethodB 



Inoperable Isomer* 

1,3-propanediol, 2-methyl-2-isopropyI- 

1.2- butanediol, 2-ethyl-3-inethyl- 

1.3- butanediol, 2,2,3-trimethyl- 
1,3-butanediol, 2-ethyl-2-methyl- 
1,3-butanediol, 2-ethyl-3-methyl- 
1,3-butanediol, 2-isopropyl- 

1.3- butanediol, 2-propyI- 

1.4- butanediol, 2,2,3-trimethyl 
1,4-butanediol, 3-ethyM-methyl- 
1,2-paitanediol, 2,3-dimethyl- 
l^pentanediol, 2,4-dimethyl- 
1,2-pentaoediol, 3,3-dimethyl- 
1,2-pentanediol, 3,4-dimrthyl- 

1.2- pentanedioI, 4,4-dimethyl- 
l^pentanediol, 2-ethyl- 

1.3- pentanediol, 2^-dimethyl- 
1,3-pefflanediol, 2,3-dimethyl- 
1,3-pentanediol, 2,4-dimethyl- 
1,3-pentanediol, 2-ethyI- 
1,3-pentanediol, 3,4-dimethyl- 

1.3- pentanediol, 4,4-dimethyl- 

1.4- pentanediol, 2^2-dimethyI- 
1,4-pentanediol, 2,3-dimethyl- 
1 ,4-pentanediol, 2,4-dimethji- 
1,4-pentanediol, 3,3-dimethyI- 



WO 97/03170 



PCT/US96/11580 



-29- 



1,4-pentanediol, 3,4-dimethyl- 
2,4-pentanediol, 2,3-dimethyl- 
2,4-pentanediol, 2/WimethyI- 
2,4-pentanediol, 3,3-dimethyI- 
1,2-hexanediol, 2-methyl- 
1,2-hexanediol, 3-methyI- 
1,2-hexanediol, 4-methyl- 

1.2- hexanediol, 5-methyl- 

1.3- hexanediol, 2-methyI- 
1,3-hexanedioI, 3-methyl- 
1,3-hexanediol, 4-methyl- 

1.3- hexanediol, 5-methyl- 

1.4- hexanediol, 2-methyl- 
1,4-hexanediol, 3-methyl- 
1,4-hexanediol, 4-methyl- 

1.4- hexanediol, 5-methyl- 

1.5- hexanedioI, 2-methyl- 
1,5-hexanedioI, 3-methyl- 
1,5-hexanediol, 4-methyl- 
1,5-hexanediol, 5-methyl- 
2,4-hexanediol, 2-methyl- 
2,4-hexanediol, 3-methyJ- 
2,4-hexanediol, 4-methyl- 

2.4- hexanediol, 5-methyl- 

2.5- hexanedioI, 2-methyl- 
2,5-hexanediol, 3-methyl- 

1.2- heptanediol 

2.3- heptanediol 

2.4- heptanediol 

2.5- heptanediol 

2.6- heptanediol 

3.4- heptanediol 

1.7- heptanediol 

3.5- heptanediol 

*** 146452-51-9; 146452-50-8; 146452-49-5; 146452-48-4; 
123807-34-1; 123807-33-0; 123807-32-9; 123807-31-8; 
and mixtures thereof. 



TABLE IV 
OCTANEDIOL ISOMERS 



PROPANEDIOL DERIVATIVES 



Chemical Name 
Operable Isomers 

1,3-propanediol, 2-(2-methyIbutyI> 



87194-40-9 



CAS No. 
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1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 



-30- 

2-(l, l-dimethylpropyl)- 

2-(l,2-dimethyipropyl)- 

2-(l-ethyIpropyl> 

2-{l-methylbutyl}- 

2-(2,2-dimethylpropyl)- 

2-(3-methylbutyl> 

2-butyl-2-methyl- 

2-ethyl-2-i$opropyl- 

2-ethyl-2-propyl- 

2-methyl-2-( 1 -methylpropyl)- 

2-me%l-2<2-methylpropyI)- 

2-tertiary-butyI-2-methyl- 



More Preferred homers 

1,3-propanediol, 2-(l,l-dimethyIpropyI)- 
1,3-propanediol, 2-(l,2-diinethylpropyI)- 
1,3-propanediol, 2-(l-ethylpropy|)- 
1,3-propanediol, 2-(2^-dimethyIpropyI)- 
1,3-propanediol, 2-ethyl-2-isopropyI- 
1 ^propanediol, 2-methyl-2-(l-raethylpropyI)- 
1,3-propanediol, 2-methyI-2-(2-iiiethylpropyI)- 
1,3-propanediol, 2-tertiary-butyl-2-methyI- 

Inooerable Isomer* 

1,3-propanediol, 2-pentyI- 

BUTANEDIOL DERIVATIVES 

Operable Isomers 

1,3-butanedioI, 2,2-diethyl- 
1,3-butanedioI, 2-(l-methyipropyl)- 
1,3-butanediol, 2-butyI- 
1,3-butanedioI, 2-ethyi-2,3-dimethyl- 
1,3-butanediol, 2-(l,l-dimethylethyl)- 
1,3-butanediol, 2-(2-methylpropyl)- 
1,3-butanediol, 2-methyl-2-isopropyl- 
1,3-butanediol, 2-methyl-2-propyl- 
1,3-butanediol, 3-methyl-2-isopropyi- 

1.3- butanediol, 3-methyl-2-propyI- 

1.4- butanedioI, 2,2-diethyI- 
1,4-butaitediol, 2-methyI-2-propyI- 
1,4-butanediol, 2-(l-methylpropyI)- 
1,4-butanediol, 2-ethyl-2,3-dimethyl- 
1,4-butanediol, 2-ethyl-3,3-dimethyl- 



MethodD 
Method D 

25462-28-6 
22131-29-9 
Method D 
25462-27-5 

3121-83-3 
24765-55-7 
25450-88-8 

813-60-5 
25462-42-4 
25462-45-7 



Method D 
Method D 

25462-28-6 
Method D 

24765-55-7 

813-60-5 
25462-42-4 
25462-45-7 



99799-77-6 
Method C 
83988-22-1 
Method D 
67271-58-3 
Method C 
Method C 
99799-79-8 
Method C 
Method D 
Method H 
Method H 
Method H 
Method P 
Method F 
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1,4-butanediol, 2-(l,l-dimethylethyl)- 
1,4-butanediol, 2-(2-methyipropyl)- 
1,4-butanedioI, 2-methyI-3-propyl- 
1,4-butanediol, 3-methyi-2-isopropyI- 

Preferrcd Isomers 



1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 

1.3- butanediol, 

1.4- butanediol, 
1,4-butanediol, 
1,4-butanediol, 
1,4-butanediol, 
1,4-butanediol, 



2,2-diethyl- 

2-(l-methylpropyl)- 

2-butyl- 

2-ethyl-2,3-dimethyl- 
2-(l, 1-dimethylethyl)- 
2-(2-methylpropyl)- 
2-methyl-2-isopropyI- 

2- methyl-2-propyl- 

3- methyI-2-propyl- 
2,2-dieihyl- 
2-ethyl-2,3-dimeihyl- 
2-ethyl-3,3-dimethyl- 

2- (l,l-*£methylethyl)- 

3- methyl-2-isopropyl- 



More Preferred Isomers 

1,3-butanediol, 2-(l-methy]propyl)- 
1,3-butanediol, 2~(2-methy]propyl)- 
1,3-butanediol, 2-butyK 
1,3-butanediol, 2-methyH-propyt- 

1.3- butanediol, 3-methyl-2-propyl- 

1.4- butanediol, 2^-diethyl~ 
1,4-butanediol, 2-ethyI-2>dinietliyl- 
1,4-butanediol, 2-ethyl-3,3-dimethyl- 
1,4-butanediol, 2-(l,l-dimethylethyI)- 

Inoperable Isomers 

1,4-butanediol, 2-butyI- 
1,2-butanediol, 2-ethyl-3,3-dimethyl- 
1,4-butanediol, 2-methyI-2-isopropyI- 
1,2-butanediol, 3-methyI-2-isopropyt- 
1,4-butanediol, 2,2,3,3-tetramethyl- 

TRIMETHYLPENTANEDIOL ISOMERS 
Operable Isomers 



36976-70-2 
Method F 
90951-76-1 
99799-24-3 



99799-77-6 
Method C 
83988-22-1 
Method D 
67271-58-3 
Method C 
Method C 
99799-79-8 
Method D 
Method H 
Method F 
Method F 
36976-70-2 
99799-24-3 



Method C 
Method C 
83988-22-1 
99799-79-8 
Method D 
Method H 
Method F 
Method F 
36976-70-2 



1,3-pentanediol, 2^,3-trimethyl- 



35512-54-0 
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1,3-pentanediol, 2,2,4-trimethyl- 


144^19-4 


1,3-pentanediol, 2,3,4-trimethyl- 


116614-13-2 


1,3-pentanediol, 2,4,4-trimethyl- 


109387-36-2 


1,3-pentanediol, 3,4,4-trimethyl- 


81756-50-5 


1,4-pentanediol, 2,2,3-trimethyl- 


Method H 


1,4-pentanediol, 2,2,4-trimethyl- 


80864-10-4 


1,4-peirtanedioI, 2,3,3-trimethyI- 


Method H 


1,4-pentanediol, 2,3,4-trimethyI- 


92340-74-4 


1,4-pentanediol, 3,3,4-trimethyI- 


16466-35-6 


1,5-pentanedioI, 2,2,34rimethyl- 


Method F 


1,5-pentanediol, 2,2,4-trimethyl- 


3465-14-1 


1,5-pentanedioL 2,3,3-trimethvl- 




1,5-pentanediol, 2,3,4-trimethyl- 


OJJ / J-OJ" / 


2,4-pentanedioL 2 3 3-trimethvI- 




2,4-pentanediol, 2,3,4-trimethyl- 




Preferred Isomers 




1,3-pentanediol, 2,2,3-trimethyl- 


-J-JmJ A X— -/TT— V 


1,3-pentanedioI, 2,2,4-trimethyI- 


144-1Q-A 


1,3-pentanediol, 2,3,4-trimethyl- 


J J IHJJ *T—1 J— £ 


1,3-pentanediol, 2,4,4-trimethyl- 


J vJ'JO / — JUr * 


l,3-pentanediol f 3,4,4-trimeihyl- 




1,4-pentanediol 2,2,3-trimeihyl- 


Method H 


1,4-pentanediol, 2,2,4-trimethyI- 


80864-10-4 


1,4-pentanediol, 2,3,3-trimethyl- 


Method F 


1,4-pentanediol, 2,3,4-trimethyl- 


92340-74-4 


1,4-pentanecbol, 3,3,4-trimethyl- 


1 6466-3 S-/t 


1,5-pentanediol, 2,2,3-trimethyl- 


Method A 


1,5-pentanediol, 2,2,4-trimethyl- 




1,5-pentanediol, 2,3,3-trimethyl- 


Method A 


2,4-pentanediol, 2,3,4-trimethyI- 


24892-52-2 


More Preferred Iomers 




1,3-pentanediol, 23,4-triiuetfayl- 


116614-13-2 


1,4-ptnUnediol, 2^,4-trimetfayl- 


92340-74-4 


1,5-pentajiediol, 2 9 2 9 3-trimeth}1- 


Method A 


1,5-pentanediol, 2^4-trimethyl- 


3465-14-3 


1,5-pentanediol, 2 9 3 9 3>trimethyl- 


Method A 


Inoperable Isomer* 




1,2-pentanediol, 2,3,3-trimethyl- 




1,2-pentanediol, 2,3,4-trimethyl- 




1,2-pentanediol, 2,4,4-trimethyl- 




1,2-pentanediol, 3,3,4-trimethyl- 
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1.2- pentanediol, 3,4,4-trimethyl- 

2.3- pentanediol, 2,3,4-trimethyI- 
2,3-pentanedioI, 2,4,4-trimethyI- 
2,3-pentanediol, 3,4,4-trimethyl- 

ETHYLMETHYLPENTANEDIOL ISOMERS 
Operable Isomers 

1,3-pentanediol, 2-ethyl-2-methyl- Method C 

1,3-pentanediol, 2-ethyI-3-methyl- Method D 

1,3-pentanediol, 2-ethyI-4-methyl- 148904-97-6 

1.3- pentanediol, 3-ethyl-2-methyl- 55661-05-7 

1.4- pentanediol, 2-ethyl-2-methyl- Method H 
1,4-pentanediol, 2-ethyI-3-methyl- Method F 
1 ,4-pentanediol, 2-ethj1-4-methyl- Method G 
1,4-pentanediol, 3-ethyl-2-methyl- Method F 

1.4- pentanediol, 3-ethyl-3-methyl- Method F 

1.5- pentanediol, 2-ethyI-2-methyl- Method F 
1,5-pentanediol, 2-ethyl-3-methyI- 54886-83-8 
1,5-pentanediol, 2-ethyl-4-methyl- Method F 
1,5-pentanediol, 3-ethyI-3-methyl- 57740-12-2 
2,4-pentanedioI, 3-ethyI-2-inethyl- Method G 

More Preferred Isomers 

1,3-pentanediol, 2-ethyi-2~metbyl- Method C 

1,3-pentanediol, 2-ethyk3-methyl- Method D 

1,3-pentanediol, 2-ethyM-methyl- 148904-97-6 

1.3- pentanediol, 3-ethyl-2-methyl- 55661-05-7 

1.4- pentanediol, 2-etbyl-2-methyl- Method H 
1,4-pentanediol, 2-ethyl-3-methyl- Method F 

1.4- pentanediol, 2-ethyM-methyl- Method G 

1.5- pentanediol, 3-ethyl-3-methyl- 57740-12-2 
2,4-pentanedioI, 3-ethyl-2-methyl- Method G 

Inoperable homers 



1,2-pentanediol, 
1,2-pentanediol, 
1,2-pentanediol, 
1,2-pentanediol, 

1.2- pentanediol, 

1.3- pentanediol, 

1.4- pentanediol, 

1.5- pentanediol, 
2,3-pentanediol, 



2-ethyI-3-methyl- 

2- ethyl-4-methyl- 
3 -ethyl-2-methyl- 

3- ethyl-3-methyl- 
3-ethyl-4-methyl- 
3-ethyl-4-methyl- 
3-ethyl-4-methyl- 
3-ethyI-2-methyl- 
3-ethyl-2-methyl- 
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2.3- pentanedioi, 3-ethyl-4-methyl- 

2.4- pentanediol, 3-ethyl-3-methyl- 

PROPYLPENTANEDIOL ISOMERS 
Operable Isomers 



1,3-pentanediol, 

1.3- pentanedioI, 

1.4- pentanedioI, 
1,4-pentanedioI, 

1.4- pentanedioI, 

1.5- pentanediol, 
2,4-pentanediol, 



2-isopropyl- 

2-propyI- 

2-isopropyI- 

2- propyl- 

3- isopropyl- 

2- isopropyl- 

3- propyI- 



More Preferred Isomers 

1,3-pentanedioI, 2-isopropyl- 

1.3- pentanedioI, 2-propyl- 

1.4- pentanediol, 2-isopropyt- 
1,4-pentanediol, 2-propyr- 
1,4-pentanedioI, 3-isopropyl- 
2,4-pentanediol, 3-propyi- 

Inoperable Isomers 

1,2-pentanediol, 2-propyI- 
1,2-pentanediol, 2-isopropyl- 

1.4- pentanediol, 3-propyi- 

1.5- penfcanediol, 2-propjd- 
2,4-pentanediol, 3-isopropyl- 



Method D 
Method C 
Method H 
Method H 
Method H 
90951-89-6 
Method C 



Method D 
Method C 
Method H 
Method H 
Method H 
Method C 



DIMETHYLHEXANEDIOL ISOMERS 
Operable Isomer* 

l,3-hexanedk>l, 2,2-dimethyi- 
1,3-hexanediol, 2,3-dimethyl- 
1,3-hexanediol, 2,4-dimethyl- 
1,3-hexanediol, 2,5-dimethyl- 
1,3-hexanedioI, 3,4-dimethyl- 
1,3-hexanediol, 3,5-dimeth)1- 
1,3-hexanediol, 4,4-dimethyl- 

1.3- hexanediol, 4,5-dimethyi- 

1.4- hexanediol, 2,2-dimethyl- 
1,4-hexanediol, 2,3-dimethyl- 



22006-96-8 
Method D 
78122-99-3 
Method C 
Method D 
Method D 
Method C 
Method C 
Method F 
Method F 
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1,4-hexanediol, 2,4-dimethyl- 
1,4-hexanediol, 2,5-dimethyl- 
1,4-hexanediol, 3,3-dimethyI- 
1,4-hexanediol, 3,4-dimethyl- 
1,4-hexanediol, 3,5-dimethyI- 
1,4-hexanediol, 4,5-dimethyI- 

1.4- hexanediol, 5,5-dimethyl- 

1.5- hexanedioI, 2,2-dimethyl- 
1,5-hexanediol, 2,3-dimethyl- 
1,5-hexanediol, 2,4-dimethyI- 
1,5-hexanediol, 2,5-dimethyl- 
1,5-hexanediol, 3,3-dimethyl- 
1,5-hexanediol, 3,4-dimethyl- 
1,5-hexanediol, 3,5-dimethyI- 

1.5- hexanediol, 4,5-dimethyI- 

1.6- hexanediol, 2,2-dimethyI- 
1,6-hexanediol, 2,3-dimethyI- 
1,6-hexanediol, 2,4-dimethyl- 
1,6-hexanediol, 2,5-dimethyl- 
1,6-hexanediol, 3,3-dimethyt- 
1,6-hexanediol, 3,4-<iimethyI- 
2,4-hexanedioI, 2,3-dimethyl- 
2,4-hexanedioI, 2,4-dimethyl- 
2,4-hexanediol, 2,5-dimethyl- 
2,4-hexanediol, 3,3-dimethyl- 
2,4-hexanediol, 3,4-dimethyI- 
2,4-hexanediol, 3,5-dimethyi- 
2,4-hexanediol, 4,5-dimethyl- 

2.4- hexanediol, 5,5-dimethyl- 

2.5- hexanediol, 2,3-dimethyl- 
2,5-hexanedioI, 2,4-dimethyl- 
2,5-hexanedioI, 2,5-dimethyl- 
2,5-hexanediol, 3,3-dimethyl- 

2.5- hexanedioI, 3,4-dimethyl- 

2.6- hexanedioI, 3,3-dimethyl- 

More Preferred Isomers 

1,3-hexaaedioI* 2^-dimethyl- 
1,3-hexanediol, 23-dimethyl- 
13-heianedioL, 2,4-dimethyl- 
1,3-hexanediol, 2^-dimethyl- 
13-hexanedioL, 3,4-dimethyl- 
13-hexanedioI, 3,5-dimethyl- 
13-hexanedioL, 4,4-dimethyl- 

1.3- hexanediol, 4,5-dimethyI- 

1.4- hexanediol, 2£-dimethyl- 



Method G 
22417-60-3 
Method F 
Method £ 
Method H 
Method £ 
38624-38-3 
Method A 
62718-05-2 
73455-82-0 
58510-28-4 
41736-99-6 
Method A 
Method G 
Method F 
13622-91-8 
Method F 
Method F 
49623-11-2 
Method F 
65363-45-3 
26344-17-2 
29649-22-7 
3899-89-6 
42412-51-1 
90951-83-0 
159300-34-2 
Method D 
108505-10-8 
Method G 
Method G 
110-03-2 
Method H 
99799-30-1 
Method A 



22006-96-8 
Method D 
78122-99-3 
Method C 
Method D 
Method D 
Method C 
Method C 
Method H 
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1 .4-hexanedioL 2-3-dimpthvl. 


Method F 


1.4-heunedinL 2_4-*lim»tlivL. 
t)T-HMMicuivi) Af'i'UUiiciliYr 


Method G 


1.4-heranedinL 2_S-riim»thvL. 


22417-60-3 




Method F 




Method £ 


1.4-hexanedioL 3 f-dimpthvL 


Method H 


1.4-hexanedioL 4-5-dimpthvU 


Method £ 


1.4-heximedioL 5 ^wiimpfhvL 


38624-38-3 


1,5-hexanediol, 2^-dimethyl- 


Method A 


1,5-hexaiiediol, 2 r 3-dimethyl- 


62718-05-2 


1,5-hexanediol, 2,4-dimethyl- 


73455-82-0 


1,5-hexanediol, 2,5-dimethyl- 


58510-28-4 


ip-neianedioL, 3,3-dimethyl- 


41736-99-6 


1,5-hexaiiedioi, 3,4-dimethyl- 


Method A 


1,5-bexanediol, 3,5-dunethyl- 


Method G 


1,5-hexaiiediol, 4,5-dim ethyl- 


Method F 


2,6-hexanediol, 3,3-dimethyl- 


Method A 


Inoperable Isomers 




1,2-nexanedioL, 2,3-dimethyl- 




i,x-nexaneaioL, 2,4-aimethyl- 




i,z-nexaneaiol, Z,5-aunethyI- 




i,x-nexaneaioi, 3,3-dimethyl- 




1,2-nexaneaiol, 3,4-dimethyl- 




i,z-nexaneaiol 7 3,5-dunethyl- 




i,z-nexaneaioi, 4,4-dimethyI- 




l^z-nexaneaiol, 4,5-aimeuiyl- 




1 *J IlOvAMA/llnl C C -1?--- -~« ■ 

i ,z-nexaneaioi, 5,5-aimetnyl- 




z, j-nexaneaioi, z,3-aimetliyl- 




z,->-nexaneaioi, 2,4-aimetnyI- 




3 -nexaneaioi, z>>-aimetnyl- 




j -nexaneaioi, J,4-ainietnyl- 




^jncmwiioi, j , j-aimcinyH 




2,3-hexanedioI, 4,4-dimethyl- 




2,3-hexanediol, 4,5-dimethyl- 




2,3-hexanediol, 5,5-dimethyl- 




3,4-hexanediol, 2^2-dimethyl- 




3,4-hexanedioI, 2,3-dimrthyl- 




3,4-hexanediol, 2,4-dimethyl- 




3/Wiexanediol, 2,5-dimethyl- 




3,4-hexanediol, 3,4-dimethyl- 
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ETHYLHEXANEDIOL ISOMERS 
More Preferred Isomers 

1.3- hexanediol, 2-ethyl- 
1 3-hexanediol, 4-ethyl- 

1.4- hexanediol, 2-ethyl- 

1.4- hexanedioI, 4-ethyl- 

1.5- hexanediol, 2-ethyJ- 
2,4-hexanediol, 3-ethyi- 

2.4- bexanedioI, 4-ethyl- 

2.5- hexanediol, 3-ethyl- 

Inoperable Isomers 

1.5- hexanediol, 4-ethyl- 

1.6- hexanediol, 2-ethyl- 

1.4- hexanedioL, 3-ethyl- 

1.5- hexanedioI, 3 -ethyl- 

1.6- hexanediol, 3 -ethyl- 
1,2-hexanediol, 2-ethyl- 
1,2-hexanedioI, 3-ethyl- 

1.2- hexanediol, 4-ethyl 

2.3- hexanediol, 3-ethyl- 

2.3- hexanediol, 4-ethyl- 

3.4- hexanediol, 3-ethyl- 
1,3-hexanedioI, 3-ethyl- 

METHYLHEPTANEDIOL ISOMERS 



94-96-2 

Method C 
148904-97-6 

1113-00-4 
58374-34-8 

Method C 
33683-47-5 

Method F 



Operable Isomers 



1,3-heptanediol, 
1,3-heptanediol, 
1,3-heptanediol, 
1,3-heptanediol, 

1.3- heptanediol, 

1.4- heptanediol, 
1,4-heptanediol, 
1,4-heptanediol, 
1,4-heptanediol, 

1.4- heptanediol, 

1.5- heptanediol, 
1,5-heptanediol, 
1,5-heptanediol, 
1,5-heptanediol, 
1,5-heptanediol, 



2- methyl- 

3- methyl- 

4- methyl- 

5- methyl- 

6- methyl- 

2- methyi- 

3- methyl- 

4- methyl- 

5- methyl- 

6- methyl- 

2- methyl- 

3- methyl- 

4- methyl- 

5- methyl- 

6- methyl- 



109417-38-1 
165326-88-5 
Method C 
Method D 
Method C 
15966-03-7 
7748-38-1 
72473-94-0 
63003-04-3 
99799-25^1 
141605-00-7 
Method A 
Method A 
99799-26-5 
57740-00-8 
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1,6-heptanediol, 2-methyl- 


132148-22-2 


1,6-heptanediol, 3-methyl- 


Method CZ 


1,6-heptanediol, 4-methyl- 




1,6-heptanediol, 5-methyl- 




1,6-heptanediol, 6-methyl- 




2,4-heptanediol, 2-methyl- 


J OOJU-ZO-7 


2,4-heptanediol, 3 -methyl- 




2,4-heptanediol, 4-methyl- 




2,4-heptanediol, 5-methyl- 


Mrthnri r* 
1V1C4UUU V 


2,4-heptanedioL, 6-methyl- 




2,5-heptanedioL 2-methvl- 


14.1AfK_lV> O 
l«riOU>-UZ-y 


2,5-heptanediol, 3 -methyl- 


JflCUlOu Vf 


2,5-heptanedioL 4-methvl- 


IjOhU /-JJy-4 


2,5-heptanediol, 5-methyl- 


148843-72-5 


2,5-heptanediol, 6-methyl- 


51916-46-2 


2,6-heptanediol, 2-methyl- 


73304-48-0 


2,6-heptanediol, 3-methyI- 


29915-96-6 


2,6-heptanedioL 4-methvl. 




3,4-heptanediol, 3-methyl- 


1 


3 , 5-heptanedioL 2-methvl- 


JuClflOO 1^ 


3,5-heptanediol, 3-methyl- 


0Q7OQ_O7_^ 

/ yy-z / -o 


3,5-heptanediol, 4-methyl- 


1 5£dn7 ^7 


More Preferred Isomers 




1,3-heptanedioI, 2-methyI- 


IVTti /"JO"! 


1,3-heptanedioI, 3-methyl- 




1,3-heptanediol, 4-methyI- 


Method C 


1,3-heptanediol, 5-methyl- 


Method 1) 


1,3-hepUnediol, 6-methyl- 


Method r* 


1,4-heptmnediol, 2-metbyl- 




1,4-htptanediol, 3-methyl- 


7748-38-1 


1,4-heptanediol, 4-metbyt- 


72473-94-0 


1,4-heptanediol, 5-metbyl- 


63003-04-3 


1,4-heptanediol, 6-methyl- 


99799-25-4 


1,5-heptanediol, 2-methyl- 


141605-00-7 

W^— f 


1,5-heptanediol, 3-methyI- 


Method A 


1,5-heptanediol, 4-methyl- 


Method A 


1,5-heptanedioI, 5-methyI- 


99799-26-5 


1,5-heptanedioI, 6-methyl- 


57740-00-8 


1,6-heptanedioI, 2-methyl- 


132148-22-2 


1,6-heptanediol, 3-metfayi- 


Method G 


1,6-heptanediol, 4-mcthyl- 


156307-84-5 


1,6-beptanediol, 5-methyl- 


Method A 


1,6-heptinediol, 6-methyI- 


5392-57-4 


2,4-heptenediol, 2-mcthyl- 


38836-26-9 


2,4-heptanedioI, 3-methyl- 


6964-04-1 
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2,4-heptanedioI, 4-methyI- 
2,4-heptanedioI, 5-methyl- 

2.4- heptanediol, 6-metbyl- 
2^-beptanedioI, 2-methyK 

2.5- heptanedioI, 3-methyl- 
2^5-beptanedioI, 4-methyI- 
2^-hepUnediol, 5-methyl- 
2£-heptanedioI, 6-metbyI- 

2.6- heptanediol, 2-methyl- 
2,6-heptanedioI, 3-methyl- 
2,6-heptanediol, 4-methyl- 

3.4- beptanediol, 3-methyI- 

3.5- heptanedioI, 2-methyl- 
3,5-heptanedioI, 4-methyl- 



165326-87-4 
Method C 
79356-95-9 
141605-02-9 
Method H 
156407-38-4 
148843-72-5 
51916-46-2 
73304-48-0 
29915-96-6 
106257-69-6 
18938-50-6 
Method C 
156407-37-3 



Inoperable Isomers 

1,7-heptanediol, 2-methyl- 
1,7-heptanediol, 3-methyl- 
1,7-heptanediol, 4-methyl- 
2,3-heptanediol, 2-methyl- 
2,3-heptanediol, 3-methyl- 
2,3-heptanediol, 4-methyl- 
2,3-heptanediol, 5-methji- 

2.3- heptanediol, 6-methyl- 

3.4- heptanediol, 2-methyl- 
3,4-heptanedioI, 4-methyl- 
3,4-heptanediol, 5-methyl- 
3,4-heptanediol, 6-methyl- 
1,2-heptanedioI, 2-methyI- 
1,2-heptanediol, 3-methyl- 
1,2-heptanediol, 4-methyi- 
1,2-heptaaediol, 5-methyl- 
1,2-heptanedioI, 6-methyl- 



OCTANEDIOL ISOMERS 
More Preferred homers 

2,4-octanediol 90162-24-6 

2£-octanediol 4527-78-0 



2.6- octanediol 

2.7- octanedioI 

3.5- octanediol 

3.6- octanediol 



Method A 

19686-96-5 
24892-55-5 
24434-09-1 
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Inoperable homers 

1.2- octanedioI 

1.3- octanedioI 

1.4- octanedioI 

1.5- octanediol 

1.6- octanediol 

1.7- octanediol 

1.8- octanediol 

2.3- octanediol 

3.4- octanediol 

3.5- octanedioI 



1117-864 
23433-05-8 
51916-47-3 
2736-67-6 
4060-76-6 
13175-32-1 
629-41-4 
e.g., 98464-24-5 
eg., 99799-31-2 
e.g., 129025-63-4 



Chemical Name 
Preferred Isomers 



TABLE V 
NONANEDIOL ISOMERS 

CAS No. 



2,4-pentanediol, 2,3,3,4-tetraraethyI- 19424-43-2 



Operable homers 

2,4-pentanediol, 3-tertiarybutyl- 
2,4-hexanediol, 2,5,5-trimethyl- 
2,4-hexanediol, 3,3,4-trimethyI- 
2,4-hexanediol, 3,3,5-trimethyl- 
2,4-hexanedioI, 3,5,5-trimethyi- 

2.4- hexanediol, 4,5,5-trimethyI- 

2.5- hexanedioI, 3,3,4-trimethyI- 
2,5-hexanedioI, 3,3,5-trimethyl- 

Inoperable Isomers 



142205-14-9 
97460-08-7 
Method D 
27122-58-3 
Method D 
Method D 
Method H 
Method G 



There are over 500 inoperable isomers including the following: 
2,4-hexanediol, 2,4,5-trimethyl- 36587-81-2 
2,4-hexanediol, 2,3,5-trimethyl-, erythro- 26344-20-7 
2,4-hexanediol, 2,3,5-trimethyl-, threo- 26343-49-7 

1.3- propanediol, 2-butyl-2-ethyl- 1 15-84-4 

2.4- hexanediol, 2,3,5-trimethyl- threo- 26343-49-7 

TABLE VI 

ALKYL GLYCERYL ETHERS, DI(HYDROXYALKYL) ETHERS, AND 
ARYL GLYCERYL ETHERS 

Preferre d Monoptvcerol Ethers awl Derivatives 
l y 2-propcmediol 3-(butylaxy)- t triethoxylated 
l f 2-propanediol 3-flwtyIaxy)-, tetraethoxylated 
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More Prefer red Mono ? lycerol Ethers 



and Derivatives 

1,2-propanediol, 3-(n-pentyioxy)- 



CASNo. 
22636-32*4 



1,2-propanediol, 3-(2-pentyIoxy>- 
1 ^-propanediol, 3-(3-pentyioxy)- 
1,2-propanedioI, 3-(2~methyl-l-butyloxy}- 
1,2-propanediol, 3-(iso-amyloxy)- 
1,2-propanediol, 3-(3-niethyI-2-butyloxy)- 
1,2-propanediol, 3-(cydohexyloxy}- 

1.2- propanediol, 3-(l-cycJohex-l-enyIoxy)- 
13-propanedioI, 2-(pentyloxy)- 

1.3- propanedioI, 2-(2-pentyloxy)- 
1,3-propanedioI, 2-(3-pentyIoxy)- 
1,3-propancdioI, 2-(2-methyl-l-butyIoxy)- 
1,3-propanedioI, 2-(iso-amyloxy)- 
1,3-propanedioI, 2-(3-methyI-2-butyloxy)- 
1,3-propanediol, 2-(cydohexyloxy)- 
^propanediol, 2-(l-cydohex-l-enyloxy>- 
1,2-propanedioI, 3-(batyloxy)-, pentaethozylated 
1,2-propanediol, 3-(butyloxy)-, hexaethoxylated 
1,2-propanediol, 3-(butyloxy)-, heptaethoxylated 
1,2-propanediol, 3-(butyloiy)-, octaethoxylated 
1,2-propanediol, 3-(butyloxy)-, nonaethoxylated 
1,2-propanediol, 3-(butyloxy)-, monopropoxylated 
1,2-propanediol, 3-(butyloxy)-, dibutyleneoxylated 
1,2-propanedioI, 3-(butyIoxy)~, tributyleneoxylated 

More Prefe rred Difhvdroxvalhvn Ethers 
bis(2-hydroxybutyl) ether 
bis(2-hydroxycydopentyl) ether 

Inoperable Monorivccrol Ethers 

1,2-propanediol, 3-ethyloxy- 
1,2-propanediol, 3-propyloxy- 
1,2-propanediol, 3-isopropyioxy- 
1,2-propanediol, 3-butyloxy- 
1,2-propanediol, 3-isobutyloxy- 
1,2-propanediol, 3-tert-butyloxy- 
1,2-propanediol, 3-octyloxy- 
1,2-propanediol, 3^2-ethylhexyloxy)- 
1,2-propanedioI, 3-(cyclopentyloxy)- 

1.2- propanediol, 3-(l -cydohex-2-enyloxy>- 

1.3- propanedioI, 2-(l«cydohex-2-enyloxy)- 
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AROMATIC GLYCERYL ETHERS 

Operable Aromatic Glyceryl Ethers 

1,2-propanediol, 3-phenyloxy- 
1,2-propanediol, 3-benzyloxy- 
1,2-propanediol, 3-(2-phenylethyioxy>- 

1.2- propanediol, 3-{l -phenyl-2-propanyloxy)- 
1 ^-propanediol, 2-phenyloxy- 

1.3- propanedioI, 2-(m-cresytoxy> 
1,3-propanediol, 2-(p-cresyloxy)- 
1,3-propanediol, 2-benzyloxy- 
1,3-propanedioI, 2-(2-phenylethyloxy)- 
1,3-propanediol, 2-(l-phenylethyloxy)- 

Preferred Aromatic Glyceryl Ethers 

1,2-propanediol, 3-phenyloxy- 
1 propanediol 3-benzyloxy- 

1.2- propanediol 3-(2-phenylethyloxy)- 
1 ^-propanediol, 2-(m-cresyIoxy)- 

1 ^-propanediol 2-(p-cresylaxy)~ 

1.3- propanediol 2-bemylaxy- 
1,3-propanediol 2-(2-phenyJethylaxy)~ 

Preferred Aromatic Glyceryl Ethers 

1,2-propanediol, 3-pbenyloxy- 
1,2-propanedioI, 3-benzyloxy- 

1.2- propanedioI, 3-<2-phenyIethyloxy}- 

1.3- propanediol, 2-(m-cresyloxy)- 
13-propanediol, 2-{p-cresyloxy)- 
1,3-propanedioI, 2-(2-phenylethyloxy)- 



TABLE Vn 
AUCYCUC DIOLS AND DERIVATIVES 

Chemical Name CAS No. 
Preferred CvBc Djob and Derivatives 

l-isopropyl-l 9 2-cycfolmtanediol 59895-32-8 

3-et^I'^me^l-lJ^bbutmwdioI 

3-propyl-l t 2-cychbutanedioI 

3-isopropyl-l,2-cycfobutanediol 42113-90-6 

1 -ethyl-l,2-<yclopentanediol 67396-17-2 
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1. 2- dimethyl-l, 2-cyclopentanediol 
7, 4-dimethyI-l, 2-cyclopentanediol 
2 f 4,5-trimethyI~l, 3-cyclopentanediol 

3. 3 - dimethyl-], 2-cyclopentanediol 

3. 4- dimethyl-l, 2-cyclopentanediol 

3. 5- dimethyl-l, 2-cyclopentanediol 

3- ethyl-l, 2-cyclopentanediol 

4, 4-dimethyl-l, 2-cyclopentanediol 

4- ethyl-l, 2-cyclopentanediol 

7, l-bis(hydraxymethyl)cyclohexane 
l,2-bis(hydroxymethyl)cyclohexane 

7. 2- dimethyl-l, 3-cyclohexanediol 

1.3- bis(hydroxymethyl)cyclohexane 
7, 3-dimethyl-l, 3-cyclohexanediol 

7. 6- dimethyl-l, 3-cyclohexanediol 
1-hydraxy-cyclohexaneethanol 
1-hydroxy-cyclohexanemethanol 
1-ethyl-l, 3-cyclohexanediol 

1- methyl-l f 2-cyclohexanediol 
2 f 2-dimethyl-l t 3-cyclohexanediol 

2. 3 - dimethyl- l t 4-cyclohexanediol 

2. 4- dimethyl-l, 3-cyclohexanediol 

2.5- dimethyl-l, 3-cyclohexanediol 

2. 6- dimethyl-l, 4-cyclohexanediol 

2- ethyl-l, 3-cyclohexanediol 
2-hydraxycyclohexaneethanol 
2-hydroxyethyl-l-cyclohexanol 

2- hydraxymethyIcyclohexanol 

3- hydraxyethyl-l-cyclohexanol 
3-hydroxycyclohexaneethanol 
3-hydroxymethylcyclohexanol 

3- methyl-l,2-cyclohexanediol 

4.4- dimethyl-l J 3-cyclohexanediol 

4.5- dimethyI-l, 3-cyclohexanediol 

4. 6- dimethyl-l, 3-cyclohexanediol 

4- ethyl-l, 3-cyclohexanediol 
4-hydroocyetfyl-l-cyclohexanol 
4-hydraxymethylcyclohexanol 

4- methyI-I,2-cyclohexanedioI 
5,5-dimethyl-l, 3-cyclohexanediol 

5- ethyl-l, 3-cyclohexanediol 

1, 2-cycIoheptanediol 
2-methyl-l, 3-cycloheptanediol 
2-methyl-l,4-<ycIoheptanedioI 
4-methyl-l, 3-cycloheptanediol 



43- 

33046-20-7 
89794-56-9 

89794-57-0 
70051-69-3 
89794-58-1 

70197-54-5 



2658-60-8 
76155-27-6 
53023-07-7 
13022-98-5 
128749-93-9 
164713-16-0 
40894-17-5 
15753-47-6 
10601-18-0 
52718-65-7 
114693-83-3 
70156-82-0 



34958-42-4 
155433-88-8 
24682-42-6 

89794-52-5 

86576-87-6 

23477-91-0 
14203-50-0 

16066-66-3 



33893-85-5 
23832-27-1 
51335-83-2 



108268-28-6 
101375-80-8 
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5-methyl-l,3-cycloheptanediol 

5- methyl-l 9 4-cycloheptanecSol 9020 1-00-6 

6- methyl-l,4-cycloheptanediol 

1.3- cyclooctanediol 101935-36-8 

1.4- cycloocianediol 73982-04-4 

1.5- cyclooctanediol 23418-82-8 

1,2-cyclohexanediol diethoxylate 
1,2-cyclohexanedioI, triethoxylate 
1,2-cyclohexanediol, tetraethoxylate 
1,2-cyclohexanediol pentaeihoxylate 
1, 2-cyelohexanediol hexaeihoxylate 
1,2-cyclohexanediol heptaethoxylate 
1,2-cyclohexanediol ociaethoxylate 
1,2-cyclohexanediol nonaethaxylate 
1,2-cyclohexanediol monopropoxylate 
1,2-cyclohexanediol monobutylenoxylate 
1,2-cyclohexanediol dibutylenoxylate 
1,2-cyclohexanediol tributylenaxylate 

Chemical Name CAS No. 

More Pref erred Cvlic Diols and Derivatives 

1-isopropyH^-cydobutanediol 59895-32-8 

3-ethyM-methyl-l,2-cydobiitanediol 

3-propyH,2-cycJobutanediol 

3-isopropyH^-cydobutanedioI 42113-90-6 

l-ethyl-l 9 2-€ydopentanediol 67396-17-2 

l^-dimethyl-l 9 2-cyciopentanediol 33046-20-7 

l,4-dimethyl-l f 2-€ydopentattedioI 89794-56-9 

3^-dimethyt-l^-cydopentanediol 89794-57-0 

3 9 4- dimethyl-l 9 2-€yclopentanediol 70051-69-3 

3 9 5- dimethyl-l 9 2-€yclopentanediol 89794-58-1 

3- elfayl-l^-cyclopentanediol 

4,4-dimethyM^-qrdopentanediol 70197-54-5 

4- ethyl-l^-cyclopentanedioI 



M-bis(hydroxymethyl)cyck>he 
lv2-bis(hydroiyraethyl)cyclohcxanc 
l^-dimethyH3-cycJoheianedioI 
l^-bis(hydroxymeUiyl)cydohexane 
1-bydroxy-cydohexanemethanoi 
l-methyH^-cydobexanedioI 
3-hydroxymethylcydohexanoI 
3-methyH^HrydohexanedioI 



2658-60-8 
76155-27-6 
53023-07-7 
13022-98-5 
15753-47-6 
52718-65-7 

23477-91-0 
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4,4-dimethyl-l,3-cydohexanedioI 14203-50-0 
4 T 5-dimcthyH ? 3-cyclohcianediol 

4,6-dimethyM r 3-cydohexanedioI 16066*66-3 

4-etbyl-l 9 3-cyclohexanedioI 

4~hydroxyethyl-l-cydohexanoI 

4-hydroxymethylcydohexanol 33893-85-5 

4-methyl-l,2-cydohexanediol 23832-27-1 

1,2-cydoheptanedioI 108268-28-6 

1,2-cydohexanediol, pentaethoxylate 
1,2-cydohexanediol, hexaethoxylate 
1,2-cydohexanediol, heptaethoxylate 
1,2-cydohexanedioi, octaethoxylate 
1,2-cydohexanediol, nonaethoxylate 
1,2-cydohexanediol, monopropoxylate 
1,2-cydohexanediol, dibutylenoxylate 



The unsaturated alicyclic diols include the following known unsaturated 
alicyclic diols: 



Operable Unsaturated AKcvclic Dioh 
Chemical Name 

1,2-Cyclobutanediol, l-ethenyI-2-ethyl- 
3-Cyciobutene-l,2-dioI, 1,2,3,4-tetramethyl- 
3-Cyclobutene-l^-diol, 3,4-diethyl- 
3-Cyclobutene-l,2-diol, 3-(l,l-dimethylethyl> 
3-Cyclobutene-l,2-diol, 3-butyl- 



CASNo* 

58016-14-1 

90112-64-4 

142543-60-0 

142543-56-4 

142543-55-3 



1,2-Cyclopentanediol, l^-dim^hyI-4-methylene- 103 150-02-3 

1,2-Cydopentanediol, l-ethyl-3-methylene- 903 14-52-6 

1,2-Cydopratanediol, 4-(l-propenyl) 128173-45-5 

3-Cyclopenteie-l,2-diol, l-ethyl-3-methyl- 90314-43-5 

1,2-Cyclohexanediol, 1-ethenyl- 134134-16-0 

1,2-Cydohexanediol, l-methyI-3-methylene- 98204-78-5 

1,2-Cydohexanediol, l-methyl-4-methylene- 133358-53-9 

1,2-Cydohexanediol, 3-ethenjd- 55310-51-5 

1,2-QrclohexanedioI, 4-ethenjd- 85905-16-4 

3-Cydohexene-l,2-diol, 2,6-dimethyl- 81969-75-7 

3- Ctydohexene-l,2-diol, 6,6-dimethyl- 61875-93-2 

4- Cy dohexene- 1 , 2-diol, 3,6-dimethyl- 1 56808-73-0 
4-Cyclohexene-l,2-diol, 4,5-dimethyl- 154351-54-9 

3-Cyclooctene-l,2-diol 17021 1-27-5 
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4- Cyclooctene- 1 ,2-diol 

5- Cyclooctene-l,2-diol 

Inoperable Unsaturated ryrftr IMnl. 



124791-61-3 
117468-07-2 



U-Cyclopentanediol, l-(l-methylethenyl)- 61447-83-4 

1.2- Propanediol, 1-cyclopentyk 55383-20-5 
13^yclopentanediol,2-(l-meUiylethylidene> 65651-46-9 

1.3- Propanediol, 2-{l-cyclopenten-l-yl)- 77192-43-9 
l,3-Propanediol,2-{2-cyclopenten-l-yl)- 25462-31-1 



1.2- Ethanediol, 1 -( 1 -cyclohexen- 1 -yl>- 
l>Ethanediol, l-{3~cyclohexen-l-yI) 
2-Cyclohexene- 1 ,4-diol, 5,5-dimethyl- 

4- Cycbhexen&- 1,3-diol, 3,6-dimethyI- 

1.3- Cycloheptanediol, 2-methylene- 

5- Cycloheptene-l,3-diol, 1-methyl- 
5-Cydoheptene-l ,3-diol, 5-methyl- 

2-Cydooctene-l,4-diol 



151674-61-2 
64011-53-6 
147274-55-3 
127716-90-9 

132292-67-2 
160813-33-2 
160813-32-1 

37996-40-0 



TABLE Vm 
C3C7DIOL ALKOXYLATED DERIVATIVES 

In the following tables, "EO M means polyethoxylates, i.e, -(CH2CH 2 0)nH; 
Me_E n means methyl-capped polyethoxylates -(CH 2 CH20) n CH3 ; N 2(Me-En)" 
means 2 Me-En groups needed; TO" means polypropoxylates, 



(CH(CH 2 CH 3 XM20)nH 



"BO* 
and 



means polybutyleneoxy groups, 
"n-BO" means poly(n-butyleneoxy) or 



pory(tetramethylene)oxy groups -(C^CHaO^CI^O^H. The indicated 
alkoxylated derivatives are all operable and those that are preferred are in bold type 
and listed on the second line. Non-limiting, typical synthesis methods to prepare the 
alkoxylated derivatives are given hereinafter. 



TABLE VIIIA 



Baae Material**) 


Material 
CAS No. 


£0 9 s 


1 (Me-En) 


2(Mc- 
Ed) 


FO's 


m-BO's 


BO's 






w 


w 


(d) 


w 


. IP 


« 


U^ropanedio] (C3) 


57-55-6 






1-4 
3-4 


4 






1,2-propanediol, 
2-methyl-(C4) 


558-43-0 




4-10 
8-10 


1 


3 




1 
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504-63-2 






6-8 
8 


5-6 
6 






2,2-diethvl*(C7) 


115-76-4 


1-7 
4-7 






1 


1-2 
2 




i > j -propaiicuioi, 
Z2-dimethyl-(C5) 


126-30-7 






1-2 


3-4 
4 






i ^-propanediol, 2-(l- 
methylpropyl)- (C7) 


33673-01-7 


1-7 
4-7 






1 


1-2 
2 




M-propaneoiol, 2-(2- 
methylpropyl)- (C7) 


26462-20-8 


1-7 
4-7 






1 


1-2 
2 




M-propanediol, 


2612-29-5 




6-10 
9-10 


1 


3 






1,3-propanediol, 2- 
etnyl-2-methyl- (Co) 


77-84-9 




1-6 
3-6 




2 




1 


M-propanedioI, 
2-isopropyl- (C6) 


2612-27-3 




1-6 
uc 




z 




1 


1,3-propanediol, 
2-methyl- (C4) 


2163-42-0 






2-5 
4-5 


4-5 
5 




2 


1,3-propanediol, 2- 
methyl-2-isopropyi- 
(C7> 


2109-23-1 


2-9 
6-9 






1 


1- 3 

2- 3 




1,3-propanediol, 2- 
methyI-2-propyl- (C7) 


78-26-2 


1-7 
4-7 






1 


1-2 
2 




1,3-propanediol, 
2-propyl-(C6) 


2612-28-4 




1-4 




2 




1 



iiAuvfuvu oifcUA^wwu groups in uus ana iouowing i aoies viii are 
all operable, the generic limits being listed on the first line, and those that are 
preferred are in bold type and listed on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped polyethoxylate substituant in each derivative. 

(d) The numbers in this column are average numbers of (GH2GH2O) groups in each 
of the two methyl-capped polyethoxylate substituants in each derivative. 

(e) The numbers in this column are average numbers of (CH(CH3X^H2 0 ) groups in 
the polypropoxylated derivative. 

(f) The numbers in this column are average numbers of (CH2CH2CH2CH2O) 
groups in the polytetramethyleneoxylated derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH3)CH20) 
groups in the polybutoxylated derivative. 



TABLE VmB 



Base Material^) 


Base 
Material 
CAS No. 


EO's 


l(Me-En) 


2(Me-En) 


PO's 


n-BO's 


BO's 










(d) 








U-butanediol (C4) 


584-03-2 




2-8 
6-8 




2-3 




1 



WO 97/03170 



PCT/DS96/11580 



-48- 



1,2-butanediol, 
2 3-dimethvl- (CG\ 


66553-15-9 


1- 6 

2- 5 








1-2 
1 


1 


1,2-butanedid, 


66553-16-0 


1-3 








1 





1,2-butanediol, 


41051-72-3 




1-2 




1 







1^-butanediol, 

3 3-rfimpfhvI- (Cfk\ 


59562-82-2 


1- 6 

2- 5 








1-2 
1 





1,2-butanedioi, 

—'11 K*U1 jr I J J 


50468-22-9 




1-2 




1 







1,3-butanediol (C4) 


107-88-0 






3-6 
5-6 


5 






2 


1,3-butanediol, 2, 
x, j -uiincujyi- ^ / ) 


16343-75-2 




1-3 




1-2 
2 






1,3-butanediol, 2, 
zHLuneLnyi- vC.O/ 


76-35-7 




3-8 
6-8 




3 







1,3-butanediot, 
x,j>-uiiTieuiyi- (Lx> ) 


24893-35-4 




3-8 
6-8 




3 







1,3-butanedioL, 


66553-17-1 




1-6 
4-6 




2to3 






1 1 


1,3-butanediol, 2- 
euiyi-z-metnyi- (C7) 


Method C 




1 




- 1 — 


2-4 
3 




1,3-butanediol, 2* 
cuiyi-j-roetnyl- (C7) 


68799-03-1 




1 




— L — 


2-4 
3 





1,3-butanediol, 
z-isopropyl- (C7) 


66567-04-2 




1 




- J — 


2-4 
3 





13-butanediol, 
z-metnyi- |t5) 


684-84-4 






1- 3 

2- 3 









1,3-butanedioi, 
z-propyi- (wj 


66567-03-1 


2-9 
6-8 






— ~ 


1- 3 

2- 3 





1,3-butanediol, 
3-meinyi- 


2568-33-4 






1- 3 

2- 3 









l,4-butanedk>l (C4) 


110-63-4 






2- 4 

3- 4 


4-5 
4-5 




2 1 


1,4-butanediol, 2, 
x., j -ix uiicuryi- / ) 


162108-60-3 


2-9 
6-9 






— 


1- 3 

2- 3 





1,4-butanediol, 


32812-23-0 




1-6 
3-6 










1 


1,4-butanediol, 
2>dimethvl-(C6) 


57716-80-0 




1-6 




— — 




1 1 


1,4-butanediol, 
2-ethyl- (C6) 


57716-79-7 




1-4 








1 


1,4-butanediol, 2- 
etbyH-methvl- (CD 


7665 1-984 


1-7 
4-7 








1-2 
2 




1,4-butanediol, 2- 
ethyl-3-medM-(C7) 


66225-34-1 


1-7 
4-7 








1-2 
2 




1,4-butanediol, 
2-isopropyl- (C7) 


39497-66-0 


1-7 
4-7 








1-2 
2 
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1,4-butanediol, 
z-metnyl- (C5) 


2938-98-9 




6-10 
9-10 


1 


3 




1 


1,4-butanediol, 
2-propyl- (C7) 


62946-68-3 


1- 5 

2- 5 








1-2 
1 




1 ,4-butanediol, 3- 
ethyl-1 -methyl- (C7) 


Method F 


2-9 
6-8 






1 


1- 3 

2- 3 




2,3-butanediol (C4) 


513-85-9 




6-10 
9-10 


1 


3-4 




1 


2,3-butanediol, 
2,3-dimethyl- (C6) 


76-09-5 


3-9 
7-9 






1 


1- 3 

2- 3 




2,3-butanediol, 
2-methyl-(C5) 


5396-58-7 




1- 5 

2- 5 




2 




1 


(a) The number of indicated alkoxyiated groups in t 


lis Table are all operable, t 


K 



generic limits being listed on the first line, and those that are preferred are in bold 
type and listed on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped polyethoxylate substituant in each derivative. 

(d) The numbers in this column are average numbers of (CH2CH2O) groups in each 
of the two methyl-capped polyethoxylate substituants in each derivative. 

(e) The numbers in this column are average numbers of (CH(CH3)CH2 0 ) groups in 
the polypropoxylated derivative. 

(f) The numbers in this column are average numbers of (CH2CH2CH2CH2O) 
groups in the polytetramethyleneoxyiated derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH3)CH20) 
groups in the polybutoxylated derivative. 



TABLE VMC 



Base Material^) 


Base 
Material 

CAS No. 


EO's 


l(Me-En) 


2(Me-En) 


PO's 


n-BO's 


BO's 






W 


(0 


W 


« 


W 




1,2-pentaiKxiiol 
(C5) 


5343-92-0 


3-10 
7-10 






1 


2-3 
3 




1,2-pentanediol, 
2-methyMC6) 


20667-05-4 


1-3 








1 




3-methyl- (C6) 


159623-53-7 


1-3 








1 




1,2-pentanedioI, 
4-methyl- (C6) 


72110-08-8 


1-3 








1 




1,3-pentanediol 
(C5) 


3174-67-2 






1-2 


3-4 






1,3-pentanedioI, 
2,2-dimethyl- (C7) 


2157-31-5 




1 




1 


2-4 
3 




1,3-pentancdiol, 
2,3-dimethyl- (C7) 


66225-52-3 




1 




1 


2-4 
3 
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-50- 



1.3- pentanediol, 

A t * . « ft I I 1 — I 

2.4- dimethyl- (C7) 


60712-38-1 




1 




1 


2-4 
3 




1,3-pentanediol, 
2-ethyl-(C7) 


29887-11-4 


2-9 
6-8 






1 


1- 3 

2- 3 




1,3-pentanediol, 
2-methyI-(C6) 


149-31-5 




1-6 
4-6 




2-3 




1 


1.3- pentanediol, 

3.4- dimethyl- (C7) 


129851-50-9 




1 




1 


2-4 
3 




1,3-pentanediol, 
3-methyl- (C6) 


33879-72-0 




1-6 
4-6 




2-3 




1 


1.3- pentanediol, 

4.4- dimethyl- (C7) 


30458-16-3 




1 




1 


2-4 
3 




1,3-pentanediol, 
4-methyI-(C6) 


54876-99-2 




1-6 
4-6 




2-3 




1 


1,4-pentanediol 
(C5) 


626-95-9 






1-2 


3-4 






1,4-pentanediol, 
2*2-dimethyl- (C7) 


Method F 




1 




1 


2-4 
3 




1,4-pentanediol, 
2>dimethyl-(C7) 


Method F 




1 




1 


2-4 
3 




1,4-pentanediol, 
2,4-dimethyl- (C7) 


Method F 




1 




1 


2-4 
3 




1,4-pentanediol, 
2-methyl-(C6) 


6287-17-8 




1-6 
4-6 




2-3 




1 


1,4-pentanediol, 
3,3-dunethyl-fC7) 


81887-62-9 




1 




1 


2-4 
3 




1,4-pentanediol, 
3,4-dimethyl- (C7) 


63521-36-8 




1 




1 


2-4 
3 




1,4-pentanediol, 
3-methyl- (C6) 


26787-63-3 i 




1-6 
4-6 




2-3 




1 


1,4-pentanediol, 
4-methyl- (C6) 


1462-10-8 




1-6 
4-6 




2-3 




1 


(C5) 


111-29-5 




4-10 
8-10 


1 


3 






l,5-pentanedk>l, 
2^-dimethyI-{C7) 


3121-82-2 


1-7 
4-7 






1 


1-2 
2 




1,5-pentarediol, 
2,3-dimethyi- (CD 


81554-20-3 


1-7 
4-7 






1 


1-2 
2 




^,*»-<nniOTiyi- \\, / j 


2121-69-9 


1-7 
4-7 






1 


1-2 
2 




1,5-pentanediol, 
2-ethyKC7) 


14189-13-0 


1- 5 

2- 5 








1-2 
1 




2-methyl- (C6) 


42856-62-2 




1-4 




2 






1,5-pcntanediol, 
3,3-dinieflivMC7) 


53120-74-4 


1-7 
4-7 






1 


1-2 
2 




1,5-peatanediol, 
3-methyl- (C6) 


4457-71-0 




1-4 




2 
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2,3-pentanedioi 
(C5) 


42027-23-6 




1-3 




2 






2,3-pentanediol, 
2-methyl- (C6) 


7795-80-4 


1-7 
4-7 






1 


1-2 
2 




2,3-pentanedioL, 
3 -methyl- (C6) 


63521-37-9 


1-7 
4-7 






1 


1-2 
2 




2,3-pentanediol, 
4-methyl- (C6) 


7795-79-1 


1-7 
4-7 






1 


1-2 
2 




2,4-pentanediol 
(C5) 


625-69-4 






1- 4 

2- 4 


4 






2,4-pentanediol, 
2,3 -dimethyl- (C7) 


24893-39-8 




1-4 




2 






2,4-pentanediol, 
2,4-diniethvl-(C7) 


24892-49-7 




1- 4 

2- 4 




2 






2,4-pentanediol, 
2-methyl- (C6) 


107-41-5 




5-10 
8-10 




3 ! 






2,4-pentanediol, 
3,3-dimethyl-(C7) 


24892-50-0 




1- 4 

2- 4 




2 






2,4-pentanediol, 
3-methyl- (C6) 


Method H 




5-10 
8-10 




3 







™ ~- — wauAjiwwi £tuujja ui uit» xouic «uc au uperaoie, uie 

generic limits being listed on the first line, and those that are preferred are in bold 
type and listed on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxyiated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped polyethoxylate substituant in each derivative. 

(d) The numbers in this column are average numbers of (GH2GH2O) groups in each 
of the two methyl-capped polyethoxylate substituants in each derivative. 

(e) The numbers in this column are average numbers of (CH(CH3)CH20) groups in 
the polypropoxylated derivative. 

(f) The numbers in this column are average numbers of (CH2 CH 2 CH 2 CH 2°) 
groups in the polytetramethjdeneoxylated derivative. 

(g) The numbers in this column are average numbers of (O^CH 2 CH 3 )CH20) 
groups in the polybutoxyiated derivative. 



TABLE VmP 



Base Material^) 


Base 
Material 
CAS No. 


EO's 


l(Me-En) 


PO's 


n-BO's 


BO's 






0>) 


(0 


W 




fe) 


M-hexanediol (C6) 


21531-91-9 




1- 5 

2- 5 


2 




1 


1,3-hexanediol, 2-methyl- | 
(C7) 


66072-21-7 


2-9 
6-8 




1 


1- 3 

2- 3 


1 


1,3-hexanediol, 3-methyl- 
(C7) 


Method D 


2-9 
6-8 




1 


1- 3 

2- 3 i 
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-52- 



1,3-hexanedioL, 4-methyl- 
(C7\ 


Method C 


2-9 
6-8 




1 


1- 3 

2- 3 




1,3-hexanediol, 5-methyl- 


109863-14-1 


2-9 
6-8 




1 


1- 3 

2- 3 




1,4-hexanediol (C6) 


16432-53-4 




1- 5 

2- 5 


2 




1 { 


1,4-hexanediol, 2-methyl- 
(C7) 


Method F 


2-9 
6-8 




1 


1- 3 

2- 3 




1,4-hexaDediol, 3-methyl- 
(C7) 


66225-36-3 


2-9 
6-8 




1 


1- 3 

2- 3 




1,4-hexanedioI, 4-metbyl- 
(C7) 


40646-08-0 


2-9 
6-8 




1 


1- 3 

2- 3 




1,4-hexanediol, 5-methyl- 
(C7) 


38624-36-1 


2-9 
6-8 




1 


1- 3 

2- 3 




1,5-hexanediol (C6) 


928-40-5 




1- 5 

2- 5 


2 




1 


1,5-hexanediol, 2-methyl- 
(C7) 


Method F 


2-9 
6-8 




1 


1- 3 

2- 3 




1,5-hexanediol, 3-methyl- 
(C7) 


Method F 


2-9 
6-8 




1 


1- 3 

2- 3 




1,5-hexanediol, 4-methyl- 
(C7) 


66225-37-4 


2-9 
6-8 




1 


1- 3 

2- 3 




1,5-hexanediol, 5-methyl- 
\C7) 


1462-11-9 


2-9 
6-8 




1 


1- 3 

2- 3 




1,6-hexanediol (C6) 


629-11-8 




1-2 


1-2 


4 




1,6-hexanediol, 2-methyl- 
(C7) 


25258-92-8 


1- 5 

2- 5 






1-2 
1 




1,6-hexanediol, 3-methyl- 
(C7) 


4089-71-8 


1- 5 

2- 5 






1-2 
1 




2,3-hexanediol (C6) 


617-30-1 


1- 5 

2- 5 






1-2 
1 




2,4-hexanediol (C6) 


19780-90-6 




3-8 
5-8 


3 






2,4-hexanediol, 2-methyl- 
C7) 


66225-35-2 




1-2 


1-2 






2,4-hexanediol, 3-methyl- 
171) 


116530-79-1 




1-2 


1-2 






2,4-hexanediol, 4-methyl- 


38836-25-8 




1-2 


1-Z 






2,4-hexanediol, 5-methyl- 
(C7) , 


54877-00-8 




1-2 


1-2 






2^-hexanediol (C6) 


2935-44-6 




3-8 
5-8 


3 






2,5-hexanediol, 2-methyl- 
(C7) 


29044-06-2 




1-2 


1-2 






2,5-hexanediol, 3-methyl- 
(C7) 


Method H 




1-2 


1-2 
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|3,4-hexanediol(C6) 


922-17-8 


1-5 










2-5 


1 | 1 


1 



v _, wm u^vu^ uwuajmuvu 6*wup« ui uuj iouic at c tui upcraoie, uie 

generic limits bring listed on the first line, and those that are preferred are in bold 
type and listed on the second line. 

(b) The numbers in this column are average numbers of (CH2 CH 2°) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped polyethoxylate substituant in each derivative. 

(e) The numbers in this column are average numbers of (CH(CH3)CH2 0 ) groups in 
the polypropoxyiated derivative. 

(f) The numbers in this column are average numbers of (CH2CH2CH2CH2O) 
groups in the polytetramethyleneoxylated derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH 3 X^H2°) 
groups in the polybutoxylated derivative. 



TABLE VmE 



Base Material^) 


Base 
Material 

CAS No. 


EO's 


l(Me-En) 


PO's 


n-BO's 






w 






(f) 


1,3-heptanediol (C7) 


23433-04-7 


1-7 
3-6 






1-2 
2 


1,4-heptanediol (C7) 


40646-07-9 


1-7 
3-6 






1-2 
2 


1,5-heptanediol (C7) 


60096-09-5 


1-7 
3-6 






1-2 
2 


1,6-heptanediol (C7) 


13175-27-4 


1-7 
3-6 






1-2 
2 


1,7-heptanediol (C7) 


629-30-1 


1-2 






1 


2,4-heptaiiedk>l(C7) 


20743-86-1 


3-10 
7-10 


1 




3 


2,54ieptanediol (C7) 


70444-25-6 


3-10 
7-10 


1 




3 


2,6-heptanediol (C7) 


5969-12-0 


3-10 
7-10 


1 




3 


3,5-heptanediol (C7) 
— 


86632-40-8 


3-10 
7-10 


1 




3 



(a) The number of indicated alkoxylated groups in this Table are all operable, the 
generic limits being listed on the first line, and those that are preferred are in bold 
type and listed cm the second line. 



(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped polyethoxylate substituant in each derivative. 
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(e) The numbers in this column are average numbers of (CH(CH 3 )CH20) groups in 
the potypropoxjdated derivative. 

(f) The numbers in this column are average numbers of (CH2CH2CH2CH7O) 
groups in the polytetramethyleneoxylated derivative. 



Table DC 
AROMATIC DIPT .S 
Suitable aromatic diols include: 

Chemical Name 

Operable Aromatic Djob 

1 -phenyl- 1 ,2-ethanediol 

1 -phenyl- 1 ,2-propanediol 

2-phenyl- 1 ,2-propanediol 

3 -phenyl- 1 ,2-propanediol 

1 -{3-methylphenyl>- 1 ,3-propanediol 

1- (4-methylphenyl)-l,3-propanediol 

2- methyl- 1 -phenyl- 1 ,3 -propanediol 
1 -phenyl- 1 ,3 -butanediol 

3- pheoyM,3-butanediol 

1- phenyl-l,4-butanediol 

2- phenyH,4-butanediol 
l-phenyl-2,3-butanediol 

Preferred Aromatic Diob 

1 -phenyl- 1, 2-ethanediol 

1- phenyl-lJ-propanediol 

2- phenyl- J, 2-propanediol 
3i>henyl-l,2-pnpanetSol 
W3-methylp)myl)-l,3-propanediol 

1- (4-methylphenyl)-l, 3-propanediol 

2- methyl- 1-phenyl-l, 3-propanediol 
1 -phenyl- 1, 3-butanediol 

3- phenyl-J, 3-butanetbol 
1-phenyl-l, 4-butanediol 

More Prefe rred Aromatic Digb. 

1- phenyM,2-propanediol 

2- phenyM,2-propanediol 

3- phenyM,2~propanediol 

H3-metfaylphenyl)-l,3-propanediol 
H4-methylphenyI>-l ^-propanediol 
2-methyH-phcnyH3-propan<-diol 



CAS No. 



93-56-1 

1855-09-0 

87760-50-7 

17131-14-5 

51699-43-5 

159266-06-5 

139068-60-3 

118100-60-0 

68330-54-1 

136173-88-1 

95840-73-6 

169437-68-7 



93-56-1 

1855-09-0 

87760-50-7 

17131-14-5 

51699-43-5 

159266-06-5 

139068-60-3 

118100-60-0 

68330-54-1 

136173-88-1 



1855-09-0 

87760-50-7 

17131-14-5 

51699-43-5 

159266-06-5 

139068-60-3 
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3-phenyM,3-butanediol 
l-phenyl-l,4-butanediol 



Inoperable Aromatic Dink 

1- phenyl-l,3-propanediol 

2- phenyH,3-propanediol 
1 -phenyl- 1 ,2-butanediol 
2-phenyl- 1,2-butanediol 
3 -phenyl- 1 ,2-butanediol 
4-phenyl- 1 ,2-butanediol 
2-phenyl-l,3-butanediol 
4-phenyl- 1 ,3 -butanediol 
2-phenyl-2, 3-butanediol 



55- 



68330-54-1 
136173-88-1 



154902-08-6 

157008-55-4 

141505-72-8 

143615-31-0 

103941-94-2 

81096-91-5 

138432-94-7 



X. principal solvents which are homologs, or analogs, of the above structures 
where the total number of hydrogen atoms is increased by the addition of one, or 

more additional CH 2 groups, the total number of hydrogen atoms being kept at the 

same number by introducing double bonds, are also useful with examples including 
the following known compounds: 

TABLE X 

EXAMPLES OF UNSATURATED COMPOTTNDS 
Operable Unsaturated Dials 

1,3-Propanediol, 2,2-di-2-propenyl- 55038-13-6 

1,3-Propanediol, 2-(l-pentenyl)- 138436-18-7 

1,3-Propanediol, 2-(2^iiethyl-2-propenyl>2-(2-propenyl)- 121887-76-1 

1,3-Propanediol, 2-<3-methyl-l-butenyl> 138436-17-6 

1,3-Propanediol, 2-(4-pentenyl)- 73012-46-1 

1,3-Propanediol, 2-ethyl-2-{2-methyl-2-propenyl> 91367-61-2 

1,3-Propanediol, 2-ethyl-2-(2-propenyI)- 27606-26-4 

1,3-Propanediol, 2-methyl-2-(3-methyl-3-butenyl)- 132130-95-1 

1,3-Butanediol, 2,2-diallyl- 103985-49-5 

1,3-Butanediol, 2-(l-ethyI-l-propenyl> 1 16103-35-6 

1,3-Butanediol, 2-(2-butei^)-2-methyi- 92207-83-5 

1,3-Butanediol, 2-(3-methyl-2-butenyl>- 98955-19-2 

1,3-Butanediol, 2-etliyl-2-(2-propenyty. 122761-93-7 

1.3- Butanediol, 2-methyl-2-(l-methyl-2-propenyl)- 141585-58-2 

1.4- Butanediol,2,3-bis(l-methylethylidene)- 52127-63-6 
1,4-Butanediol, 2K3-methyl-2^ 115895-78-8 
2-Butene-l,4-diol, 2-(l,l-dimethyipropyl)- 91154-01-7 
2-Butene-l,4-diol, 2-(l-methylpropyl)- 91154-00-6 
2-Butene-l,4-diol, 2-butyl- 153943-66-9 
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I 3-Pentanediol / 7_-f*tht*mA-'\sxth\i\ 


104683-37-6 


1,3-Pentanediol, 2-etheiqrl-4,4-dimethyl- 


143447-08-9 


1,4-Peiitanediol, 3-methyl-2-(2-propenyl)- 


139301-86-3 


* ciiuuicuiui, z-^ i -propenyi y- 


84143-44-2 


i»j * raiuuicmoi, z-^z-propciiyi 


134757-01-0 


x ciiuuicuiui, z.-cuiyuucnco-iTiCinyi- 


42178-93-8 


i> j-x cuuuicuiui, j£-pr i/pyiiuene— 


58203-50-2 


A,*t-x cnuuicuioi, j^inyuoCTe-z, i +--uinieinyi- 


88610-19-9 


•traiidic- 1 ,-j-uiui, z-^ i,i HiiineinyicXDyi^- 


109788-04-7 


4-Pttitene-l 9-**thv1-.9 1_/lim<*fl«/I 


90676-97-4 


i > ^xiC7uuicuioi > H-cinyi-z-nicuiyiene- 


66950-87-6 


i^-riexaaiene-jj^f-aioi, z,jp-tnnietnyi- 


18984-03-7 


i , d -nexaaiene- j , 4-aio L, !>-etnylo-metnyl- 


18927-12-3 


i ,3-riexaneaioi, z-{ l -metnyletnenyl)- 


96802-18-5 


1,0-xiexaneaiol, z-etnenyl- 


66747-31-7 


i -nexene- J ,4-aiol, 3,3-aimetnyl- 


169736-29-2 


i-nexene- J ,4-aiol, 3, 5 -dimethyl- 


120191-04-0 


z-nexene- 1 ,:>-aiol, 4-etnenyl-2,5-aimethyI- 


70101-76-7 


-> -xiexene- 1 ,0-oiOi, z-etneny 1-2,5 -aimethyl- 


112763-52-7 


3 -Hexene- 1 , 6-diol, 2-ethyl- 


84143-45-3 


3-Hexene-l,6-dioi, 3,4-dimethyl- 


125032-66-8 


t-jiGxene-z, j -0101, z,D-uimetnyi- 


13295-61-9 


H-riexen©-z,«> -uioi, j ) 4-aimetnyl- 


135367-17-8 


3~nexene- 1 , j -uioi, 5 -(Z-propcnyi}- 


74693-24-6 


j-riexene-z, j-aioi, z,j-cimetnyl- 


154386-00-2 


3 - xiexene-z, 3 -aioi, j ,4-aimetny 1- 


135096-13-8 


3-xxcx«ic-z,j-uioi, j,D-oiiiieinyt- 


134626-63-4 


3-riexene-z,4-aioL, J -^tnenyl-z,5-dimetnyl- 


155751-24-9 


I jl_T Xowwfr atU/1l# J /v matkl rf C «ma4L« Jama 

a ,H-iTepianeaioi, o-nietny 1- j -metny 1 ene- 


100590-29-2 


ijj-xiepiaaiene-^^-aioi, z,J-aimetnyl- 


18927-06-5 


1,3-iTepiaaieneo/wiioi, z,3-oimetnyi- 


22607-16-5 


ij^-xxcpuiuieiie-jjH-uioi, j , j-<uineuiyi- 


f AAA O f 1 T 

18938-51-7 


1 > ' -xiepianeaioi, z > o-ois^nictnyiene 


139618-24-9 


1 , / rncpuineaioi, ^iiieuiyieoe- 


71370-08-6 


i-ixcpwaic-j, 3-uioi, z, *f-<iinicinyi- 


■f m m AAA «*t T 

155932-77-7 


i-xxcpicjic-j, j-tjjoi, ZyO^fiiineuiyi- 


132157-35-8 


l-Heotene-3 5-diol. 3-cthenvl-5-methvl ■' 


AISaII 1 no 
Olo*H-lU-V 


l-Heptene-3,5-diol, 6,6-dimethyI- 


109788-01-4 


2,4-Hq)tadiene-2,6-diol, 4,6-dimethyl- 


102605-95-8 


2,5-Heptadiene-l,7-dk>l, 4,4-dimethyI- 


162816-19-5 


2,6-Hq>tadiene-l,4-diol, 2,5,5-trimcthj^- 


115346-30-0 


2-Heptene-l,4-<iiol, 5,6-dimethyl- 


103867-76-1 


2-Hqptene-l,5-diol, 5-ethyl- 


104683-39-8 


2-Heptene-l,7-diol, 2-methyl- 


74868-68-1 


3-Heptene-l,5-diol, 4,6-dimethyI- 


147028-45-3 
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3-Heptene-l ,7-dioL, 3-methyl-6-methylene- 


1ftQ7<n_*c. n 
iUVOU-jO-2 


3-Heptene-2,5rdiol, 2,4-dimethyI- 


OJio^c >in_o 


3-Heptene-2,5-dioL 2.5-dimethvI- 


x44w»y-23-2 


3-Heptene-2,6-dioL 2 6-dimethvl- 


Io0524-oo-3 


3-Heptene-2,6-dioL 4 6-dimethvl- 


jy 502-66-8 


5-Heptene-l,3-diol, 2,4-dimethyl- 


iZJJo3-o9-9 


5-Heptene-l,3-diol, 3,6-dimethyl- 




5-Heptene-l,4-dioI, 2,6-dimethyl- 




5-Heptene-l,4-diol, 3,6-dimethyl- 


106777-00-S 

J.VW/ / #— 3f3f— J 


5-Heptene-2,4-diol, 2,3-dimethyl- 


104651-56-1 

— vTVJ L — w/ VF— J. 


6-Heptene-l,3-dioi, 2,2-dimethyl- 


140192-39-8 


o-*iepteiie-l,4-dioi, 4-(2-propenyl)- 


1727-87-3 


6-Heptene-l,4-diol, 5,6-dimethyl- 


1 52344-1 fi-tf 


6-Heptene-l,5-dioI, 2,4-dimethyl- 


74711 -T7 0 


6-Heptene- L5-dioL 2-ethvlidene-6-methvl- 


VI ljy-/3-U 


6-Heptene-2.4-dioL 4-/ 2-nronenvl 1 U 


101536-75-8 


6-Heotene-2 4-diol 5 5-dimrthvl. 


98753-77-6 


6-Heotene-2 5-diol 4 fi-Himpthvlw 


134876-94-1 


6-HeDtene-2 5-diol 5-ethenvL4 mp*wi 


65757-31-5 


L3-OctanedioL 2-methvlene- 


108086-78-8 


l,6-Octadiene-3 5-dioL 2 6-dimethvl- 


VI 140-06-6 


l,6-Octadiene-3,5-dioI, 3,7-dimethyi- 


/5054-1V-2 


l,7-Octadiene-3,6-diol, 2,6-dimethyI- 


5 12 /O-jJ-O 


l,7-Octadiene-3 6-dioL 2 7-dimethvl- 


1/ZQA^ 1A >• 


l,7-Octadiene-3 6-dioL 3 6-dimpthvl- 


J 1354-73-1 


l-Octene-3,6-dioL 3-ethenvl- 


o5 /5 /-34-0 


2,4,6-Octatriene- 1 . 8-dioL 2_ 7-dimethvl- 


10_,04o-03-/ 


2,4-Octadiene-l 7-dioL 3 7-dimethvl- 


136054-24-5 


2,5-Octadiene-l 7-dioL 2 6-dimethvl- 


All v4A AT *T 

V 1140-07-7 


2, 5-Octadiene- 1 , 7-dioL 3 7-dimethvl- 


1 1 TOI < ft 


2 > 6-Octadiene-L4-dioL 3 J-dimethvl- fRosiridon 


iniioi-rti o 


2,6-Octadiene-l,8-diol, 2-methyl- 


1-10117-0/7 *T 


2J-Octadiene-lj4-dioL 3 7-dimethvl- 




2,7-Octadiene-L5-dioL 2 6-dimethvl- 


Ol 1>1A_AA A 

VI 14U-UV-V 


2 > 7-Octadiene-L6-dioL 2 6-dimethvl- f8-Hvdrnxvlif.a1nnft 


iu->oiy-uo-3 


2,7-Octadiene-l 6-dioL 2 7-dimethvl- 

9 ■ *jV UIVlj w»y / wUllviiljl 


0AJ2wH>-14-O 


2-Octene-l,4-diol 


_in7i^ i « "t 

HU/JO-lw*-/ 


2-Octene-l,7-diol 


73842-95-2 


2-Octene-l,7-diol, 2-methyl-6-methylene- 


91140-16-8 


3,5-Octadiene-l,7-dk>I, 3,7-dimethyJ- 


62875-09-6 


3,5-Octadiene-2,7-diol, 2,7-dimethyI- 


7177-18-6 


3,5-Octanediol, 4-methylene- 


143233-15-2 


3,7-Octadiene-l,6-diol, 2,6-dimethyl- 


127446-29-1 


3,7^)ctadiene-2,5-diol,2,7-dimrth^- 


171436-39-8 


3,7-Octadiene-2,6-diol, 2,6-dimethyl- 


150283-67-3 


3-Octene-l,5-diol, 4-methyl- 


147028-43-1 
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3- Octene-l,5-diol, 5-methyI- 

4.6- Octadiene-l,3-diol, 2,2-dimethyl- 

4.7- Octadiene-2,3-diol, 2,6-dimethyl- 
4,7-Octadiene-2,6-diol, 2,6-dimethyl- 

4- Octene-l,6-diol, 7-methyl- 
4-Octene-l,8-diol, 2,7-bis(methylene>- 

4- Octene-l,8-diol, 2-methylene- 
5,7-Octadiene-l,4-diol, 2,7-dimethyl- 

5.7- Octadiene-l,4-diol, 7-methyl- 

5- Octene-l,3-diol 

6- Octene-l,3-dioI, 7-methyl- 
6-Octene-l,4-diol, 7-methyl- 
6-Octene-l,5-diol 
6-Octene-l,5-dioI, 7-methyI- 
6-Octene-3,5-diol, 2-methyl- 

6- Octene-3,5-diol, 4-methyI- 

7- Octene-l,3-diol, 2-methyI- 
7-Octene-l,3-diol, 4-methyl- 
7-Octene-l,3-diol, 7-methyl- 
7-Octene-l,5-diol 
7-Octene-l,6-diol 
7-Octene-l,6-diol, 5-methyI- 
7-Octene-2,4-dioI, 2-methyl-6-methyiene- 
7-Octene-2,5-dioI, 7-methyl- 
7-Octene-3,5-diol, 2-methyl- 

l-Nonene-3,5-diol 
l-Nonene-3,7-diol 

3- Nonene-2,5-diol 
4,6-Nonadiene-l,3-diol, 8-methyl- 

4- Nonene-2,8-diol 

6.8- Nonadiene-l,5-dio! 

7- Nonene-2,4-dk>I 

8- Nonene-2,4-diol 
8-Nonene-2,5-diol 



19764-77-3 

39824-01-6 

51117-38-5 

59076-71-0 

84538-24-9 

109750-56-3 

109750-58-5 

105676-78-6 

105676-80-0 

130272-38-7 

110971-19-2 

152715-87-2 

145623-79-6 

116214-61-0 

65534-66-9 

156414-25-4 

155295-38-8 

142459-25-4 

132130-96-2 

7310-51-2 

159099-43-1 

144880-56-8 

72446-81-2 

152344-12-2 

98753-85-6 

119554-56-2 

23866-97-9 

165746-84-9 

124099-52-1 

154600-80-3 

108586-03-4 

30625-41-3 

119785-59-0 

132381-58-9 



l,9-Decadiene-3,8-diol 
l,9-Decadiene-4,6-diol 

Preferred Unsaturated Diols 
1,3-Butanedaol, 2,2-diaIfyI- 
1,3-Butanediol, 2-(l-ethyI-l-propenyI)- 
1,3-Bvtanecbol, 2-(2-butenyl)-2-methyl- 
1,3-Butanedaol, 2-(3-methyI-2-butenyl)- 
1,3-Butanediol, 2-ethyI-2-(2-propenyI)- 

1.3- Butanediol, 2-methyI-2-(l-methyl-2-propenyI)- 

1.4- Butanediol, 2 t 3-bis(l-methylethylidene)- 



103984-04-9 
138835-67-3 



103985-49-5 

116103-35-6 

92207-83-5 

98955-19-2 

122761-93-7 

141585-58-2 

52127-63-6 
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l,3-Pentanediol t 2-ethenyl-3-ethyl- 


104683-37-6 


1,3-Pentanediol 2-ethenyl-4, 4-dimethyl- 


143447-08-9 


* t ^reruuneutoi, j-tne lnyi-z~\ z-propenylj- 


139301-86-3 


eriierMz-i , j-u*oi y £-\ i , j -uimeinyietriyl )- 


109788-04-7 


t-rvfwzfm-i , D-woiy z-einyi-z f j-uimetnyl- 


90676-97-4 


l 4-Hexnnediol 4-ethvl- ?. -me t hv ru> 


66950-87-6 


I 5-HexacSene-3 4-diol 2 3 5-trimethuK 


18984-03-7 


1 5-HexanedioI 2-/1~mpthvli>iht>mj1\- 


96802-18-5 


2-Hexene-l 5-dinl 4-*>th*>mL 7 *L^H**%otU\tl 


70101-76-7 


* 9 ~ * * GjstwsiziuiJi, u-nuzinys—j-me inyiene- 


100590-29-2 


^-jicpiuuiene-z, o-uioi, H y o-Cutneinyi- 


102605-95-8 


A o-iivpiucuene-j , 4-aioi, j 9 j, j-tntnethyl- 


115346-30-0 


z-nepiene- i ,4-0101, j, (xametnyl- 


103867-76-1 


3-Heptene-l f S-diol 4,6-dimeihyl- 


147028-45-3 


5-Heptene~l 9 3-diol 9 2,4-dimethyl- 




5-Heptene-l, 3-choI, 3,6-*dimethyl- 




5-Heptene-l, 4-diol, 2,&<hmethyl- 


106777-98-4 


5-Heptene-l 1 4-<hol t 3,6-cbmethyl- 


106777-99-5 


o-neptene-l,3-atol, 2,2-wmethyl- 


140192-39-8 


o-Heptene-l f 4-atoi, 5,6-ajmethyl- 


152344-16-6 


o-Heptene-l p 5-diol, 2,4-atmethyI- 


74231-27-9 


0-Heptene-l,5-aioI t 2-ethyhaene-6-methyl- 


91139-73-0 


o-Heptene-2, 4-aiol t 4-(2-propenyl)- 


101536-75-8 


J-uctene-J, o-caot, 3-ethenyl- 


65757-34-8 


A4 t o<jctatriene-l t o-aiol, 2 t 7-mmethyl- 


162648-63-7 


z t j-uctaaiene-l, /-chol y 2 f 6-aimetnyi- 


91140-07-7 


z t 3-uciacuene-l f /-mol, 3, 7 -dimethyl- 


117935-59-8 


^, o-Ltcuiaiene-l, 4-cuol, J, /Humetnyl- (Rosiridol) 


101391-01-9 


o-ijcuuuene-iyO-cuoi^ z-metnyl- 


149112-02-7 


A /-ijciaaiene-i t 4-<noi, j, /-cumethyl- 


91140-08-8 


4 f /-L/Ciaaiem-J,J-<uoi > z y o-cametnyl- 


91140-09-9 


A s-vciacnene-j, o-aioi, J, o-cumetnyl- (8-Hyaroxylinalool) 


103619-06-3 


^ f /-isciucuene-i, o-cuoi, 2, /-cametnyl- 


60250-14-8 


*^ww«? - j f /%iiui r A-wnvinyt—o^rnvinyivne— 


91140-16-8 


3 y 5-Octadiene-2 f 7 Sol 2, 7-dimethyl- 


7177-18-6 


3,5-OctanedioI, 4-methylene- 


143233-15-2 


3J-Octactiene-l,6<Iiot 9 2,6-dimeihyl- 


127446-29-1 


4-Octene-l,8-diol y 2-methylene- 


109750-58-5 


6~Octene-3,5~diol y 2-methyl- 


65534-66-9 


6-Octene-3 t 5-diol t 4-methyl- 


156414-25-4 


7-Octene-2,4-diol 2-methyl-6-methylene- 


72446-81-2 


7-Octene-2 9 5-diol J 7-methyI- 


152344-12-2 


7-Octene-3,5-diol, 2-methyl- 


98753-85-6 



WO 97/03170 



PCT/US96/11580 



-60- 

l-Nonene-3,5-diol 1 19554-56-2 

l-Nonene-3,7-diol 23866-97-9 

3- Nonene-2,5-diol 165746-84-9 

4- Nonene-2,8-diol 154600-80-3 

6.8- Nonadiene-l,5-diol 108586-03-4 

7- Nonene-2,4-diol 30625-41-3 

8- Nonem-2,4-dioI 119785-59-0 
8-Nonene-2,5-diol 132381-58-9 

1.9- Decadiene-3 f 8-<£oI 103984-04-9 
l,9-Decadiene-4, 6-dol 138835-67-3 
; and 

XL mixtures thereof. 

There are no Cj.2 mono-ols that provide the clear concentrated fabric 
softener compositions of this invention. Only one C3 mono-ol, n-propanol, provides 
acceptable performance (forms a clear product and cither keeps it clear to a 
temperature of about 4°C, or allows it to recover upon rewarming to room 
temperature), although its boiling point (BP) is undesirably low. Of the C4 mono- 
ols, only 2-butanol and 2-methyl-2-propanol provide very good performance, but 2- 
methyl-2-propanol has a BP that is undesirably low. There are no mono-ols 
that provide clear products except for unsaturated mono-ols as described above and 
hereinafter. 

It is found that some principal solvents which have two hydroxy! groups in 
their chemical formulas are suitable for use in the formulation of the liquid 
concentrated, dear fabric softener compositions of this invention. It is discovered 
that the suitability of each principal solvent is surprisingly very selective, dependent 
on the number of carbon atoms, the isomeric configuration of the molecules having 
the same number of carbon atoms, the degree of unsaturation, etc. Principal solvents 
with similar solubility characteristics to the principal solvents above and possessing at 
least some asymmetry will provide the same benefit. It is discovered that the suitable 
principal solvents have a ClogP of from about 0.15 to about 0.64, preferably from 
about 0.25 to about 0.62, and more preferably from about 0.40 to about 0.60. 

For example, for the 1,2-alkanediol principal solvent series having the general 
formula HO-CH 2 -CHOH-(CH2) n -H, with n being from 1 to 8, only 1,2-hexanediol 
(n=4), which has a ClogP value of about 0.53, which is within the effective ClogP 
range of from about 0.15 to about 0.64, is a good principal solvent, and is within the 
claim of this invention, while the others, e.g., 1,2-propanediol, 1,2-butanediol, 1,2- 
pentanediol, 1,2-octanediol, 1,2-decanediol, having ClogP values outside the 
effective 0.15 - 0.64 range, are not Furthermore, of the hexanediol isomers, again, 
the 1,2-hexanediol is a good principal solvent, while many other isomers such as 1,3- 
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hexanediol, 1,4-hexanedioI, 1,5-hexanediol, 1,6-hexanediol, 2,4-hexanediol, and 2,5- 
hexanediol, having ClogP values outside the effective 0.15 - 0.64 range, are not. 

There are no C3-C5 diols that provide a dear concentrated composition in 
the context of this invention. 

Although there are many Cg diols that are possible isomers, only the ones 
fisted above are suitable for making clear products and only: 1,2-butanediol, 2,3- 
dimethyl-; 1,2-butanedioJ, 3,3-dimethyl-; 2,3-pentanediol, 2-methyl-; 2,3-pentanediol, 
3-methyl-; 2,3-pentanediol, 4-methyl-; 2,3-hexanediol; 3,4-hexanediol; 1,2- 
butanediol, 2-ethyl-; 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3-methyl-; 1,2- 
pentanediol, 4-methyl-; and 1,2-hexanedioI are preferred, of which the most preferred 
are: 1,2-butanediol, 2-ethyl-; 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3-methyl-; 

1.2- pentanediol, 4-methyl-; and 1,2-hexanediol. 

There are more possible C 7 diol isomers, but only the listed ones provide 
clear products and the preferred ones are: 1,3-butanediol, 2-butyl-; 1,4-butanediol, 2- 
propyl-; 1,5-pentanediol, 2-ethyl-; 2,3-pentanediol, 2,3-dimethyl-; 2,3-pentanediol, 

2.4- dimethyl-; 2,3-pentanediol, 4,4-dimethyl-; 3,4-pentanediol, 2,3-dimethyl-; 1,6- 
hexanediol, 2-methyl-; 1,6-hexanediol, 3-methyl-; 1,3-heptanediol; 1,4-heptanediol; 

1.5- heptanediol; 1,6-heptanediol; of which the most preferred are: 2,3-pentanediol, 

2.3- dimethyl-; 2,3-pentanediol, 2,4-dimethyl-; 2,3-pentanediol, 3,4-dimethyl-; 2,3- 
pentanediol, 4,4-dimethyl-; and 3,4-pentanediol, 2,3-dimethyl-. 

Similarly, mere are even more Cg diol isomers, but only the listed ones 
provide clear products and the preferred ones are: 1,3-propanediol, 2-(l,l- 
dimethylpropyl)-; 1,3-propanediol, 2-(l,2-dimethylpropyI)-; 1,3-propanediol, 2-(l- 
ethylpropyl>; 1,3-propanediol, 2-(2,2-dimethylpropyl)-; 1,3-propanediol, 2-ethyl-2- 
isopropyl-; 1,3-propanediol, 2-methyl-2-<l-methyIpropyl)-; 1,3-propanediol, 2- 
methyl-2-<2-inethylpropyl>; 1,3-propanediol, 2-tertiary-butyl-2-methyl-; 1,3- 
butanediol, 2^-diethyl; 1,3-butanediol, 2-(l-methylpropyl>; 1,3-butanediol, 2-butyl-; 

1.3- butanediol, 2-ethyl-2,3-dimethyi-; 1,3-butanediol 2-(l,l-dimethylethyI)-; 1,3- 
butanediol, 2-{2-methyIpropyl>; 1,3-butanediol, 2-methyl-2-propyl-; U-butanediol, 
2-methyl-2-isopropyl-; 1,3-butanediol, 3-methyl-2-propyl-; 1,4-butanediol, 2,2- 
diethyl-; 1,4-butanediol, 2-ethyl-2,3-dimethyI-; 1,4-butanediol, 2-ethyl-3,3-dimethyl-; 

1.4- butanediol, 2-(l,l-dimethylethyI)-; 1,4-butanediol, 3-methyl-2-isopropyl-; 1,3- 
pentanediol, 2,2,3-trimethyl-; 1,3-pentanediol, 2A4-trimemyl-; 1,3-pentanediol, 
2,3,4-trimethyl-; 1,3-pentanediol, 2,4,4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyl-; 

1.4- pentanediol, 2,2,3-trimethyl-; 1,4-pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 
2,3,3-trimethyl-; 1,4-pentanediol, 2,3,4-trimethyl-; 1,4-pentanediol, 3,3,4-trimethyl-; 

1.5- pentanediol, 2,2,3-trimethyl-; 1,5-pentanediol, 2,2,4-trimethyl-; 1,5-pentanediol, 
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2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 1,3-pentanediol, 2-ethyl-2-methyl- 
i 1,3-pentanediol, 2-ethyl-3-methyl-; 1,3-pentanediol, 2-ethyl-4-methyl-; 1,3- 
pentanediol, 3-ethyl-2-niethyl-; 1,4-pentanediol, 2-ethyl-2-roethyl-; 1,4-pentanediol, 
2-ethyI-3-methyl-; 1,4-pentanediol, 2-ethyl-4-methyl-; 1,5-pentanediol, 3-ethyI-3- 
methyl-; 2,4-pentanediol, 3-ethyI-2-methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3- 
pentanediol, 2-propyl-; 1,4-pentanediol, 2-isopropyl-; 1,4-pentanediol, 2-propyl-; 
1,4-poitanediol, 3-isopropyl-; 2,4-pentanediol, 3-propyl-; 1,3-hexanediol, 2,2- 
dimethyl-; 1,3-hexanediol, 2,3-dimethyl-; 1,3-hexanediol, 2,4-dimethyi-; 1,3- 
hexanediol, 2,5-dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3-hexanediol, 3,5- 
dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,3-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3-diniethyl-; 1,4-hexanediol, 2,4- 
dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4-hexanediol, 3,3-dimethyl-; 1,4- 
hexanediol, 3,4-diinethyl-; 1,4-hexanediol, 3,5-dimethyl-; 1,4-hexanediol, 4,5- 
dimethyl-; 1,4-hexanediol, 5,5-dimethyl-; 1,5-hexanediol, 2,2-dimethyl-; 1,5- 
hexanediol, 2,3-dimethyl-; 1,5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol, 2,5- 
dimethyl-; 1,5-hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4-dimethyl-; 1,5- 
hexanediol, 3,5-dimethyl-; 1,5-hexanediol, 4,5-dimethyl-; 2,6-hexanediol, 3,3- 
dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4-ethyl-; 1,4-hexanediol, 2-ethyl- 
; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 2,4-hexanediol, 3-ethyl-; 2,4- 
hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3-heptanediol, 2-methyl-; 1,3- 
heptanediol, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3-heptanediol, 5-methyl-; 1,3- 
heptanediol, 6-methyl-; 1,4-heptanediol, 2-methyl-; 1,4-heptanediol, 3-methyl-; 1,4- 
heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4-heptanediol, 6-methyl-; 1,5- 
heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5-heptanediol, 4-methyl-; 1,5- 
heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6-heptanediol, 2-methyl-; 1,6- 
heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6-heptanediol, 5-methyl-; 1,6- 
heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-; 2,4-heptanediol, 3-methyl-; 2,4- 
heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4-heptanediol, 6-methyl-; 2,5- 
heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5-heptanediol, 4-methyl-; 2,5- 
heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6-heptanediol, 2-methyl-; 2,6- 
heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4-heptanediol, 3-methyl-; 3,5- 
heptanediol, 2-methyl-; 3,5-heptanediol, 4-methyl-; 2,4-octanediol; 2,5-octanediol; 
2,6-octanediol; 2,7-octanediol; 3,5-octanediol; and/or 3,6-octanediol of which the 
following are the most preferred: 1,3-propanediol, 2-{l,l-dimethylpropyI)-; 1,3- 
propanediol, 2-0,2-dimethylpropyl)-; 1,3-propanediol, 2-<l-ethylpropyl)-; 1,3- 
propanediol, 2-(2,2-dimethylpropyl>; 1,3-propanediol, 2-ethyl-2-isopropyl-; 1,3- 
propanediol 2-methyl-2-{ 1 -methyipropyl)-; 1,3-propanediol, 2-methyl-2-(2- 
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methylpropyl)-; 1,3 -propanediol, 2-tertiary-butyl-2-methyl-; 1,3-butanediot, 2-(l- 
methylpropyl)-; 1,3-butanediol, 2-(2-methylpropyI)-; 1,3-butanediol, 2-butyl-; 1,3- 
butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-raethyl-2-propyl-; 1,4-butanediol, 

2.2- diethyl-; 1,4-butanediol, 2-ethyl-2,3-dimethyl-; 1,4-butanediol, 2-ethyl-3,3- 
dimcthyl-; 1,4-butanediol, 2-(l,l-dimethylethyl)-; 1,3-pentanediol, 2,3,4-trimethyl-; 
1,5-pentanediol, 2,2,3-trimethyl-; 1,5-pentanediol, 2,2,4-trimethyl-; 1,5-pentanediol, 
2,3,3-trimethyl-; 1,3-pentanediol, 2-ethyl-2-methyI-; 1,3-pentanediol, 2-ethyl-3- 
methyl-; 1,3-pentanediol, 2-ethyl-4-methyl-; 1,3-pemanediol, 3-e*hyl-2-methyl-; 1,4- 
pentanediol, 2-emyl-2-methyl-; 1,4-pentanediol, 2-ethyl-3-methyl-; 1,4-pentanediol, 
2-ethyl-4-methyl-; 1,5-pentanediol, 3-ethyl-3-methyl-; 2,4-pentanediol, 3-ethyl-2- 
methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 
2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyl-; 2,4- 
pentanediol, 3-propyl-; 1,3-hexanediol, 2,2-dimethyl-; 1,3-hexanediol, 2,3-dimethyl-; 

1.3- hexanediol, 2,4-dimethyl-; 1,3-hexanediol, 2,5-dimethyl-; 1,3-hexanediol, 3,4- 
dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,3- 
hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3- 
dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5- 
dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 5,5-dimethyl-; 1,5- 
hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3-dimethyl-; 1,5-hexanediol, 2,4- 
dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5-hexanediol, 3,3-dimethyl-; 1,5- 
hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5-dimethyl-; 1,5-hexanediol, 4,5- 
dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2-ethyl-; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 

2.4- hexanedioI, 3-cthyl-; 2,4-hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3- 
heptanediol, 2-methyl-; 1,3-heptanediol, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-, 1,4-heptanediol, 2-methyl-; 1,4- 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyl-; 1,5-heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6- 
heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6- 
heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-; 2,4- 
heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4- 
heptanediol, 6-methyl-; 2,5-heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5- 
heptanediol, 4-methyl-; 2,5-heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6- 
heptanediol, 2-methyl-; 2,6-heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4- 
heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 3,5-heptanediol, 4-methyl-; 2,4- 
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octane^ol; 2,5-octanediol; 2,6-octanediol; 2,7-octanediol; 3,5-octanediol; and/or 
3,6-octanediol. 

Preferred mixtures of eight-carbon-atom-1,3 diols can be formed by the 
condensation of mixtures of butyraldehyde, isobutyraldehyde and/or methyl ethyl 
ketone (2-butanone), so long as there are at least two of these reactants in the reaction 
mixture, in the presence of highly alkaline catalyst followed by conversion by 
hydrogenation to form a mixture of eight-carbon- 1,3-diols, i.e., a mixture of 8-carbon- 
1,3-diols primarily consisting of: 2,2,4-trimethyl- 1 ,3-pentanedioI; 2-ethyl-l,3- 
hexanediol; 2,2-dimethyl-l,3-hexanediol; 2-ethyI-4-methyl- 1,3-pentanediol, 2-ethyl-3- 
methyl-l,3-pentanediol; 3,5-octanediol; 2,2-diniethyl-2,4-hexanediol; 2-methyl-3,5- 
heptanediol; and/or 3-methyl-3,5-heptanediol, the level of 2,2,4-trimethyl-l,3- 
pentanediol being less than half of any mixture, possibly along with other minor 
isomers resulting from condensation on the methylene group of 2-butanone, when it is 
present, instead of on the methyl group. 

The formulatabilhy, and other properties, such as odor, fluidity, melting 
point lowering, etc., of some C^g diols listed above in Tables II-IV which are not 
preferred, can be improved by polyalkoxylation. Also, some of the C3.5 diols which 
are alkoxylated are preferred. Preferred alkoxylated derivatives of the above C3_g 
diok [In the following disclosure, "EO" means poh/ethoxylates, "E„" means - 
( CH 2 CH 2°)n H ; Me-E„ means methyl-capped polyethoxylates -(CH 2 CH 2 0 )n CH 3 i 
"2(Me-En)" means 2 Me-En groups needed; "PO" means polypropoxylates, - 
(CHCCH 3 X^20)nH ; •BO" means polybutyleneoxy groups, 
(CHCCH 2 CH3KH20)nH i and "n-BO" means poly(n-butyleneoxy) groups - 
(0120120120120)011] include: 

1. U-propanediol (C3) 2(Me-E 3 _4); 1,2-propanediol (C3) PO4; 1,2- 
propanediol, 2-methyl- (C4) (Me-Eg_ 10 ); U-propanediol, 2-methyl- (C4) 2(Me- 
Ei); ^-propanediol, 2-methyl- (C4) PO3; 1 ^-propanediol (C3) 2(Me-Eg); 1,3- 
propanediol (C3) f0 6 ; 1,3-propanediol, 2,2-diethyl- (C7) E4.7; 1,3-propanediol, 
2,2-diethyl- (C7) PO^ 1,3-propanediol, 2,2-diethyl- (C7) n-BC^ 1,3-propanediol, 
2,2-dimethyl- (C5) 2(Me E^; 1,3-propanediol, 2>dimethyl- (C5) P0 4 ; 1,3- 
propanediol, 2-(l-methylpropyl)- (C7) E4.7; 1,3-propanediol, 2-(l-methyIpropyl)- 
(C7) POi; 1,3-propanediol, 2-{l-methylpropyl>- (C7) n-B(>2; 1,3-propanediol, 2-(2- 
methylpropyl)- (C7) E4.7; 1,3-propanediol, 2-(2-methylpropyl)- (C7) PO^ 1,3- 
propanediol, 2-<2-methyipropvl)- (C7) 11-BO2; 1,3-propanediol, 2-ethyl- (C5) (Me 
E9. 10 ); 1,3-propanediol, 2-ethyl- (C5) 2(Me Etf; 1,3-propanediol, 2-ethyl- (C5) 
PO3; 1,3-propanediol, 2-eth)rt-2-methyl- (C6) (Me £3.5); 1,3-propanediol, 2-ethyl-2- 
methyl- (C6) PO2; 1,3-propanediol, 2-ethyl-2-methyi- (C6) BOi ; 1,3-propanediol, 2- 
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isopropyl- (C6) (Me E 3 ^); 1,3-propanediol, 2-isopropyl- (C6) P0 2 ; 1,3- 
propanediol, 2-isopropyl- (C6) BOi; 1,3-propanediol, 2-methyl- (C4) 2(Me E4.5); 
1,3-propanediol, 2-methyl- (C4) PO5; 1,3-propanediol, 2-methyl- (C4) BO2; 1,3- 
propanediol, 2-methyl-2-isopropyl- (C7) E^q; 1,3-propanediol, 2-methyl-2- 
isopropyl- (C7) PO^ 1,3-propanediol, 2-methyl-2-isopropyI- (C7) 11-BO2-3; 1,3- 
propanediol, 2-methyl-2-propyl- (C7) E4.7; 1,3-propanediol, 2-methyi-2-propyl- 
(C7) POi; 1,3-propanediol, 2-methyl-2-propyI- (C7) n-B02; 1,3-propanediol, 2- 
propyl- (C6) (Me Ei^); 1,3-propanediol, 2-propyl- (C6) PO2; 

2. 1,2-butanediol (C4) (Me E^g); 1,2-butanediol (C4) PO2.3; 1,2-butanediol 
(C4) BOi; 1,2-butanediol, 2,3-dimethyl- (C6) E 2 _5; 1,2-butanediol, 2,3-dimethyl- 
(C6) n-BOi; 1,2-butanediol, 2-ethyl- (C6) E1.3; 1,2-butanediol, 2-ethyl- (C6) n- 
BOi; 1,2-butanediol, 2-methyl- (C5) (Me E^; 1,2-butanediol, 2-methyl- (C5) 
POi; 1,2-butanediol, 3,3-dimethyl- (C6) E 2 _s; 1,2-butanediol, 3,3-dimetbyl- (C6) n- 
BO x ; 1,2-butanediol, 3 -methyl- (C5) (Me E1.2); 1,2-butanediol, 3 -methyl- (C5) 
POi; 1,3-butanediol (C4) 2(Me E 5 ^); 1,3-butanediol (C4) BO2; 1,3-butanediol, 
2A3-trimethyl- (C7) (Me E^); 1,3-butanediol, 2,2,3-trimethyl- (C7) PO2; 1,3- 
butanediol, 2,2-dimethyl- (C6) (Me E^g); 1,3-butanediol, 2,2-dimethyl- (C6) PO3; 
1,3-butanediol, 2,3-dimethyl- (C6) (Me Eg.g); 1,3-butanediol, 2,3-dimethyl- (C6) 
PO3; 1,3-butanediol, 2-ethyl- (C6) (Me E^); 1,3-butanediol, 2-ethyl- (C6) P02. 3 ; 
1,3-butanediol, 2-ethyl- (C6) BOi; 1,3-butanediol, 2-ethyl-2-methyl- (C7) (Me Ej); 

1.3- butanediol, 2-ethyl-2-methyl- (C7) POi; 1,3-butanediol, 2-ethyl-2-methyl- (C7) 
n-B03; 1,3-butanediol, 2-ethyl-3-methyl- (C7) (Me E x ); 1,3-butanediol, 2-etbyl-3- 
methyl- (C7) POi; 1,3-butanediol, 2-ethyl-3-methyl- (C7) 11-BO3; 1,3-butanediol, 2- 
isopropyl- (C7) (Me Ej); 1,3-butanediol, 2-isopropyl- (C7) POi; 1,3-butanediol, 2- 
isopropyl- (C7) 11-BO3; 1,3-butanediol, 2-methyl- (C5) 2(Me E2.3); 1,3-butanediol, 
2-methyl- (C5) PO4; 1,3-butanediol, 2-propyl- (C7) E<j_g; 1,3-butanediol, 2-propyl- 
(C7) POj; 1,3-butanediol, 2-propyl- (C7) n-B02- 3 ; 1,3-butanediol, 3-methyl- (C5) 
2(Me E2_ 3 ); 1,3-butanediol, 3-methyl- (C5) P0 4 ; 1,4-butanediol (C4) 2(Me E 3 _4); 

1.4- butanediol (C4) PO4.5; 1,4-butanediol, 2A3^trimethyl- (C7) Es-q; 1,4- 
butanediol, 2,2,3-trimethyl- (C7) POi; 1,4-butanediol, 2,2,3-trimethyl- (C7) n-BOz. 
3; 1,4-butahedioJ, 2^-dimethyl- (C6) (Me E 3 ^); 1,4-butanediol, 2,2-dimethyl- (C6) 
PO2; 1,4-butanediol, 2,2-dimethyl- (C6) BOi; 1,4-butanediol, 2,3-dimethyl- (C6) 
(Me E 3 ^); 1,4-butanediol, 2,3-dimethyl- (C6) PO2; 1,4-butanediol, 2,3-dimethyl- 
(C6) BOi; 1,4-butanediol, 2-ethyl- (C6) (Me E^); 1,4-butanediol, 2-ethyl- (C6) 
PO2; 1,4-butanediol, 2-ethyl-2-methyl- (C7) E4.7; 1,4-butanediol, 2-ethyl-2-methyl- 
(C7) POi; 1,4-butanediol, 2-ethyl-2-methyl- (C7) 11-BO2; 1,4-butanediol, 2-ethyl-3- 
methyl- (C7) E4.7; 1,4-butanediol, 2-ethyl-3-methyl- (C7) POj; 1,4-butanediol, 2- 
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ethyl-3-methyI- (C7) n-B0 2 ; 1,4-butanediol, 2-isopropyI- (C7) E4.7; 1,4-butanediol, 
2-isopropyl- (C7) POi; 1,4-butanediol, 2-isopropyl- (C7) n-B02; 1,4-butanediol, 2- 
methyl- (C5) (Me E9_ 10 ); 1,4-butanediol, 2-methyl- (C5) 2(Me Ei); 1,4-butanediol, 
2-methyl- (C5) PO3; 1,4-butanediol, 2-propyl- (C7) E 2 . 5 ; 1,4-butanediol, 2-propyl- 
(C7) n-BOi; 1,4-butanediol, 3-ethyl-l -methyl- (C7) E^g; 1,4-butanediol, 3-ethyi-l- 
methyl- (C7) POj; 1,4-butanediol, 3 -ethyl- 1 -methyl- (C7) 11-BO2.3; 2,3-butanediol 
(C4) (Me E9.10); 2,3-butanediol (C4) 2(Me E]); 2,3-butanediol (C4) PC>3_4; 2,3- 
butanediol, 2,3-dimethyl- (C6) E7.9; 2,3-butanediol, 2,3-dimethyl- (C6) POi; 2,3- 
butanediol, 2,3-dimethyl- (C6) BO2.3; 2,3-butanediol, 2-methyl- (C5) (Me E 2 _s); 
2,3-butanediol, 2-methyl- (C5) PO2; 2,3-butanediol, 2-methyl- (C5) BOj; 

3. 1,2-pentanediol (C5) E 7 . 10 ; 1,2-pentanediol, (C5) POi; 1,2- 
pentanediol, (C5) 11-BO3; 1,2-pentanediol, 2-methyl (C6) E]_ 3 ; 1,2-pentanediol, 2- 
methyl (C6) n-BOj; 1,2-pentanediol, 3-methyl (C6) E]. 3 ; 1,2-pentanediol, 3-methyl 
(C6) n-BO]; 1,2-pentanediol, 4-methyl (C6) E]_ 3 ; 1,2-pentanediol, 4-methyl (C6) n- 
BOj; 1,3-pentanediol (C5) 2(Me-E]_ 2 ); 1,3-pentanediol (C5) PO3.4; 1,3- 
pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 2,2-dimethyl- (C7) POj; 

1.3- pentanediol, 2,2-dimethyl- (C7) 11-BO3; 1,3-pentanediol, 2,3-dimethyl- (C7) 
(Me-E!); 1,3-pentanediol, 2,3-dimethyl- (C7) PO]; 1,3-pentanediol, 2,3-dimethyl- 
(C7) 11-BO3; 1,3-pentanediol, 2,4-dimethyl- (C7) (Me-E]); 1,3-pentanediol, 2,4- 
dimethyl- (C7) POi; 1,3-pentanediol, 2,4-dimethyl- (C7) 11-BO3; 1,3-pentanediol, 2- 
<*hyl- (C7) Eg^; 1,3-pentanediol, 2-ethyl- (C7) POi; 1,3-pentanediol, 2-ethyl- (C7) 
n-B02. 3 ; 1,3-pentanediol, 2-methyl- (C6) 2(Me-E4-6); 1,3-pentanediol, 2-methyl- 
(C6) PO2.3; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 3,4- 
dimethyl- (C7) POi; 1,3-pentanediol, 3,4-dimethyl- (C7) n-BQj; 1,3-pentanediol, 3- 
methyl- (C6) 2(Me-E4^); 1,3-pentanediol, 3-methyl- (C6) PO2.3; 1,3-pentanediol, 

4.4- dimethyI- (C7) (Me-E]); 1,3-pentanediol, 4,4-dimethyI- (C7) POj; 1,3- 
pentanediol, 4,4-dimethyl- (C7) 11-BO3; 1,3-pentanediol, 4-methyl- (C6) 2(Me-E4_ 
6); U-pentanediol, 4-methyl- (C6) PO2.3; 1,4-pentanediol, (C5) 2(Me-E 1 _ 2 ); 1,4- 
pentanediol (C5) P03_4; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-E]); 1,4- 
pentanediol, 2,2-dimethyl- (C7) PO i; 1,4-pentanediol, 2,2-dimethyl- (C7) 11-BO3; 
1,4-pentanediol, 2,3-dimethyl- (C7) (Me-E]); 1,4-pentanediol, 2,3-dimethyl- (C7) 
POj; 1,4-pentanediol, 2,3-dimethyl- (C7) n-B03; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,4-pentanediol, 2,4-dimethyl- (C7) POj; 1,4-pentanediol, 2,4- 
dimethyi- (C7) n-B03; 1,4-pentanediol, 2-methyl- (C6) (Me-E^); 1,4-pentanediol, 
2-methyl- (C6) PO2.3; 1,4-pentanediol, 3,3-dimethyl- (C7) (Me-Ej); 1,4- 
pentanediol, 3,3-dimethyl- (C7) POj; 1,4-pentanediol, 3,3-dimethyl- (C7) 11-BO3; 
1,4-pentanediol, 3,4-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 3,4-dimethyl- (C7) 
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PO i; 1,4-pentanediol, 3,4-dimethyl- (C7) n-B03; 1,4-pentanediol, 3-methyJ- (C6) 
2(Me-E4^); 1,4-pentanediol, 3-methyl- (C6) PO2.3; 1,4-pentanediol, 4-methyl- 
(C6) 2(Me-E4^); 1,4-pentanediol, 4-methyl- (C6) PO2.3; 1,5-pentanediol, (C5) 
(Me-Eg_ 10 ); 1,5-pentanediol (C5) 2(Me-E!); 1,5-pentanediol (C5) PO3; 1,5- 
pentanediol, 2,2-dimethyl- (C7) £4.7; 1,5-pentanediol, 2,2-dimethyl- (C7) PO]; 1,5- 
pentanediol, 2,2-dimethyl- (C7) n-B0 2 ; 1,5-pentanediol, 2,3-dimethyl- (C7) E4.7; 
1,5-pentanediol, 2,3-dimethyl- (C7) POi; 1,5-pentanediol, 2,3-dimethyl- (C7) n- 
BO2; 1,5-pentanediol, 2,4-dimethyl- (C7) E4.7; 1,5-pentanediol, 2,4-dimethyl- (C7) 
PO i; 1,5-pentanediol, 2,4-dimethyl- (C7) n-BO^ 1,5-pentanediol, 2-ethyl- (C7) E 2 . 
5; 1,5-pentanediol, 2-ethyl- (C7) n-BO i; 1,5-pentanediol, 2-methyl- (C6) (Me-E M ); 
1,5-pentanediol, 2-methyl- (C6) PO2; 1,5-pentanediol, 3,3-dimethyl- (C7) E4.7; 1,5- 
pentanediol, 3,3-dimethyI- (C7) POi; 1,5-pentanediol, 3,3-dimethyl- (C7) 11-BO2; 
1,5-pentanediol, 3-methyl- (C6) (Me-E M ); 1,5-pentanediol, 3-methyl- (C6) PO2; 
2,3-pentanediol, (C5) (Me-Ei.3); 2,3-pentanediol, (C5) PO2; 2,3-pentanediol, 2- 
methyl- (C6) E4.7; 2,3-pentanediol, 2-methyl- (C6) POi; 2,3-pentanediol, 2-methyI- 
(C6) n-B02; 2,3-pentanediol, 3-methyl- (C6) E4.7; 2,3-pentanediol, 3-methyl- (C6) 
POj; 2,3-pentanediol, 3-methyl- (C6) n-B02; 2,3-pentanediol, 4-methyl- (C6) E^r, 
2,3-pentanediol, 4-methyl- (C6) PO^ 2,3-pentanediol, 4-methyl- (C6) n-B0 2 ; 2,4- 
pentanediol, (C5) 2(Me-E 2 _4); 2,4-pentanediol (C5) PO4; 2,4-pentanediol, 2,3- 
dimethyl- (C7) (Me-E 2 _4); 2,4-pentanediol, 2,3-dimethyl- (C7) PO2; 2,4- 
pentanediol, 2,4-dimethyl- (C7) (Me-E 2 ^); 2,4-pentanediol, 2,4-dimethyl- (C7) 
PO* 2,4-pentanediol, 2-methyl- (C7) (Me-Eg_ 10 ); 2,4-pentanediol, 2-methyl- (C7) 
PO3; 2,4-pentanediol, 3,3-dimethyl- (C7) (Me-E 2 ^); 2,4-pentanediol, 3,3-dimetnyl- 
(C7) PO2; 2,4-pentanediol, 3-methyl- (C6) (Me-E 8 . 10 ); 2,4-pentanediol, 3-methyl- 
(C6)P03; 

4. 1,3-hexanediol (C6) (Me-E 2 . 5 ); 1,3-hexanediol (C6) POfc 1,3- 
hexanediol (C6) BO i; 1,3-hexanediol, 2-methyl- (C7) £5.3; 1,3-hexanediol, 2- 
methyl- (C7) POi; 1,3-hexanediol, 2-methyl- (C7) n-BO^/j; 1,3-hexanediol, 3- 
methyl- (C7) E^; 1,3-hexanediol, 3-methyl- (C7) POj; 1,3-hexanediol, 3-methyl- 
(C7) n-BO^; 1,3-hexanediol, 4-methyl- (C7) E^g; 1,3-hexanediol, 4-methyl- (C7) 
POx; 1,3-hexanediol, 4-methyl- (C7) 11-BO2.3; 1,3-hexanediol, 5-methyl- (C7) Eg^; 

1.3- hexanediol, 5-methyl- (C7) POi; 1,3-hexanediol, 5-methyl- (C7) n-BC^.3; 1,4- 
hexanediol (C6) (Me-E 2 . 5 ); 1,4-hexanediol (C6) PO^ 1,4-hexanediol (C6) BO^ 

1.4- hexanediol, 2-methyl- (C7) E^g; 1,4-hexanediol, 2-methyl- (C7) PO^ 1,4- 
hexanediol, 2-methyl- (C7) n-BC^.3; 1,4-hexanediol, 3-methyl- (C7) E^g; 1,4- 
hexanediol, 3-methyl- (C7) PO i; 1,4-hexanediol, 3-methyl- (C7) n-BO^; 1,4- 
hexanediol, 4-methyl- (C7) E^g; 1,4-hexanediol, 4-methyl- (C7) POi; 1,4- 
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hexanediol, 4-methyl- (07) n-B02- 3 ; 1,4-hexanediol, 5-methyl- (C7) E^j; 1,4- 
hexanediol, 5-methyl- (C7) PO i; 1,4-hexanediol, 5-methyl- (C7) n-BO^; 1,5- 
hexanediol (C6) (Me-E 2 . 5 ); 1,5-hexanediol (C6) PO^ 1,5-hexanediol (C6) BO,; 

1.5- hexanediol, 2-methyl- (C7) E^; 1,5-hexanediol, 2-methyl- (C7) PO i; 1,5- 
hexanediol, 2-methyl- (C7) 11-BO2.3; 1,5-hexanediol, 3-methyl- (C7) 1,5- 
hexanediol, 3-methyl- (C7) PO i; 1,5-hexanediol, 3-methyl- (C7) n-BO^; U" 
hexanediol, 4-methyl- (C7) E^; 1,5-hexanediol, 4-methyl- (C7) PO,; 1,5- 
hexanediol, 4-methyl- (C7) n-B02- 3 ; 1,5-hexanediol, 5-methyl- (C7) E^g; 1,5- 
hexanediol, 5-methyl- (C7) PO i; 1,5-hexanediol, 5-methyl- (C7) n-B02_ 3 ; i> 
hexanediol (C6) (Me-Ej.j); 1,6-hexanediol (C6) PO,_ 2 ; 1,6-hexanediol (C6) n- 
B0 4 ; 1,6-hexanediol, 2-methyl- (07) E 2 . 5 ; 1,6-hexanediol, 2-methyl- (07) n-BO i; 

1.6- hexanediol, 3-methyl- (C7) E 2 . 5 ; 1,6-hexanediol, 3-methyl- (C7) n-BO i; 2,3- 
hexanediol (C6) E 2 . 5 ; 2,3-hexanediol (06) n-BO,; 2,4-hexanediol (06) (Me-E 5 ^); 
2,4-hexanediol (C6) PO3; 2,4-hexanediol, 2-methyl- (C7) (Me-E,.^; 2,4-hexanediol 
2-methyl- (C7) PO,_ 2 ; 2,4-hexanediol, 3-methyl- (C7) (Me-E,.^; 2,4-hexanediol 3- 
methyl- (C7) PO,. 2 ; 2,4-hexanediol, 4-methyl- (C7) (Me-E,.^; 2,4-hexanediol 4- 
methyl- (C7) PO,_ 2 ; 2,4-hexanediol, 5-methyl- (C7) (Me-E,.^; 2,4-hexanediol 5- 
methyl- (07) PO,_ 2 ; 2,5-hexanediol (C6) (Me-E 5 ^); 2,5-hexanediol (06) PO3; 2,5- 
hexanediol, 2-methyl- (C7) (Me-E,.^; 2,5-hexanediol 2-methyl- (C7) PO,_ 2 ; 2,5- 
hexanediol, 3-methyl- (C7) (Me-E,.^; 2,5-hexanediol 3-methyl- (C7) PO,_ 2 ,' 3,4- 
hexanediol (C6) ^.5; 3,4-hexanediol (06) n-BOi; 

5. 1,3-heptanediol (07) E 3 ^; 1,3-heptanediol (C7) PO i; 1,3- 
heptanediol (C7) n-BO^ 1,4-heptanediol (C7) £<$_<;; 1,4-heptanediol (07) PO i; 1^ 
heptanediol (07) n-BO^ 1,5-heptanediol (C7) E 3 ^; 1,5-heptanediol (07) PO i; 1,5- 
heptanediol (07) n-BO^ 1,6-heptaiiediol (C7) E 3 ^; 1,6-heptanediol (07) PO, ; 1,6- 
heptanediol (07) n-BOj; 1,7-heptanediol (C7) E,_ 2 ; 1,7-heptanediol (07) n-BO,; 

2.4- heptanedioI (07) E 7 . 10 ; 2,4-heptanediol (07) (Me-Ej); 2,4-heptanediol (C7) 
POi; 2,4-heptanediol (C7) n-B03; 2,5-heptanediol (C7) E 7 _, 0 ; 2,5-heptanediol (07) 
(Me-E,); 2,5-heptanediol (C7) PO i; 2,5-heptanediol (07) n-BO^ 2,6-heptanediol 
(C7) E 7 . 10 ; 2,6-heptanediol (07) (Me-E,); 2,6-heptanediol (C7) PO i; 2,6- 
heptanediol (C7) n-B03; 3,5-heptanediol (C7) E 7 . 10 ; 3,5-heptanediol (07) (Me-E,); 

3.5- heptaiiediol (C7) PO!; 3,5-heptanediol (C7) n-BOs; 

6. 1,3-butanediol, 3-methyl-2-isopropyl- (08) PO,; 2,4-pentanediol, 
2,3,3-trimethyl- (C8) PO,; 1,3-butanediol, 2,2-diethyl- (C8) E 2 _ 5 ; 2,4-hexanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 2,4-dimethyl- (C8) E 2 _ 5 ; 2,4-hexanediol, 
2,5-dimethyl- (C8) E 2 _ 5 ; 2,4-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 3,5-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 
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4,5-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 5,5-dimethyl- (C8) E 2 _ 5 ; 2,5-hexanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

3.4- dimethyl- (C8) E 2 _ 5 ; 3,5-heptanediol, 3-methyl- (C8) E 2 . 5 ; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BO^; 2,4-hexanediol, 2,3-diinethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BO^; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BOi_ 2 ; 2,4- 
hexanediol, 3,3-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BOi_ 
2 ; 2,4-hexanediol, 3,5-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BO!_ 2 ; 2,4-hexanediol, 5,5-dimethyl-, n-BO^; 2,5-hexanediol, 2,3-dimethyI- 
(C8) n-BOi. 2 ; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BOi_ 2 ; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BO!_ 2 ; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BO^ 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BO^; 3,5-heptanediol, 3-methyl- (C8) n-BOi.fc 
1,3-propanediol, 2<l,2-dimethylpropyl>- (C8) n-BOu 1,3-butanediol, 2-ethyi-2,3- 
dimethyl- (C8) n-BOi; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BO]; 1,4- 
butanediol, 3-methyl-2-isopropyl- (C8) n-BO]; 1,3-pentanediol, 2,2,3-trimetbyl- 
(C8) n-BO]; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BO!; 1,3-pentanediol, 2,4,4- 
trimethyl- (C8) n-BOi; 1,3-pentanediol, 3,4,4-trimethyl- (C8) n-BOj; 1,4- 
pentanediol, 2,2,3-trimethyl- (C8) n-BOi; 1,4-pentanediol, 2,2,4-trimethyl- (C8) n- 
BO i; 1,4-pentanediol, 2,3,3-trimethyl- (C8) n-BO i; 1,4-pentanediol, 2,3,4-trimethyl- 
(C8) n-BOj; 1,4-pentanediol, 3,3,4-trimethyI- (C8) n-BO]; 2,4-pentanediol, 2,3,4- 
trimethyl- (C8) n-BOi; 2,4-hexanediol, 4-ethyl- (C8) n-BOj; 2,4-heptanediol, 2- 
methyl- (C8) n-BOi; 2,4-heptanediol, 3-methyl- (C8) n-BOj; 2,4-heptanediol, 4- 
methyl- (C8) n-BOi; 2,4-heptanediol, 5-methyl- (C8) n-BOi; 2,4-heptanediol, 6- 
methyl- (C8) n-BOi; 2,5-heptanediol, 2-methyl- (C8) n-BOi; 2,5-heptanediol, 3- 
methyl- (C8) n-BOj; 2,5-heptanediol, 4-methyl- (C8) n-BOi; 2,5-heptanediol, 5- 
methyl- (C8) n-BOj; 2,5-heptanediol, 6-roethyl- (C8) n-BOi; 2,6-heptanediol, 2- 
methyl- (C8) n-BOi; 2,6-heptanediol, 3-methyl- (C8) n-BOi; 2,6-heptanediol, 4- 
methyl- (C8) n-BOj; 3,5-heptanediol, 2-methyl- (C8) n-BO}; 1,3-propanediol, 2- 
(l^-dimethylpropyl> (C8) E^; 1,3-butanediol, 2-etbyl-2,3-dimethyl- (C8) E^; 

1.3- butanediol, 2-methyI-2-isopropyl- (C8) E^; 1,4-butanedioI, 3-methyl-2- 
isopropyt- (C8) Ei_ 3 ; 1,3-pentanediol, 2,2,3-trimethyl- (C8) Ei_ 3 ; 1,3-pentanediol, 
2,2,4-trimethyl- (C8) Ei_ 3 ; 1,3-pentanediol, 2,4,4-trimethyl- (C8) Ej^; 1,3- 
pentanediol, 3,4,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,2,3-trhnethyl- (C8) Ej. 3 ; 

1.4- i>entanediol, 2,2,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
Ei. 3 ; 1,4-pentanediol, 2,3,4-trimethyl- (C8) Ex_ 3 ; 1,4-pentanediol, 3,3,4-trimetfayl- 
(C8) Ei. 3 ; 2,4-pentanediol, 2,3,4-trimethyl- (C8) Ei_ 3 ; 2,4-hexanediol, 4-ethyl- (C8) 
Ei_ 3 ; 2,4-heptanediol, 2-methyl- (C8) Ei_ 3 ; 2,4-heptanediol, 3-methyl- (C8) E u3 ; 
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2,4-heptanediol, 4-methyI- (C8) E^; 2,4-heptanediol, S-methyl- (C8) E U3 ; 2,4- 
heptanediol, 6-methyl- (C8) E^; 2,5-heptanediol, 2-methyl- (C8) Ej_ 3 ; 2,5- 
heptanediol, 3-methyl- (C8) E1.3; 2,5-heptanediol, 4-methyl- (C8) E^; 2,5- 
heptanediol, 5-methyl- (C8) Ei_ 3 ; 2,5-heptanediol, 6-methyl- (C8) E^; 2,6- 
heptanediol, 2-methyl- (C8) Ej_ 3 ; 2,6-heptanediol, 3-methyl- (C8) Ei_ 3 ; 2,6- 
heptanediol, 4-methyl- (C8) Ei_ 3 ; and/or 3,5-heptanediol, 2-methyl- (C8) E^; and 
7. mixtures thereof. 

Of the nonane isomers, only 2,4-pentadioI, 2,3,3,4-tetramethyl- is highly 
preferred. 

In addition to the aliphatic diol principal solvents, and some of their 
alkoxylated derivatives, discussed hereinbefore and hereinafter, some specific diol 
ethers are also found to be suitable principal solvents for the formulation of liquid 
concentrated, clear fabric softener compositions of the present invention. Similar to 
the aliphatic diol principal solvents, it is discovered that the suitability of each 
principal solvent is very selective, depending, e.g., on the number of carbon atoms in 
the specific diol ether molecules. For example, as given in Table VI, for the glyceryl 
ether series having the formula HOCH2-CHOH-CH2-O-R, wherein R is from C2 to 
C8 alkyl, only monopentyl ethers with the formula HOCH 2 -CHOH-CH 2 - 0 - c 5 H l 1 
(3-pentyloxy-l,2-propanedioI), wherein the C 5 H n group comprises different pentyl 
isomers, have ClogP values within the preferred ClogP values of from about 0.25 to 
about 0.62 and are suitable for the formulation of liquid concentrated, clear fabric 
softeners of the present invention. It is also found that the cyclohexyl derivative, but 
not the cyclopentyl derivative, is suitable. Similarly, selectivity is exhibited in the 
selection of aryl glyceryl ethers. Of the many possible aromatic groups, only a few 
phenol derivatives are suitable. 

The same narrow selectivity is also found for the di(hydroxyalkyl) ethers. It 
is discovered that bis(2-hydroxybutyl) ether, but not bis(2-hydroxypentyl) ether, is 
suitable. For the di(cyclic hydroxyalkyi) analogs, the bis(2-hydroxycyclopentyl) ether 
is suitable, but not the bis(2-hydroxycyclohexyl) ether. Non-limiting examples of 
synthesis methods for the preparation of some preferred di(hydroxyalkyi) ethers are 
given hereinafter. 

The butyl monogfycerol ether (also named 3-butyloxy- 1 ,2-propanediol) is not 
well suited to form liquid concentrated, dear fabric softeners of the present 
invention. However, its polyethoxylated derivatives, preferably from about 
triethoxylated to about nonaethoxylated, more preferably from pentaethoxylated to 
octaethoxylated, are suitable principal solvents, as given in Table VI. 
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All of the preferred alky! glyceryl ethers and/or di(hydroxyalkyi)ethers that 
have been identified are given in Table VI and the most preferred are: 1,2- 
propanediol, 3-(n-pentyloxy)-; 1,2-propanediol, 3-(2-pentyloxy)-; 1,2-propanediol, 3- 
(3-pentyloxy)-; 1,2-propanediol, 3-(2-methyl-l-butyloxy)-; 1,2-propanediol, 3-Qso- 
amyloxy)-; 1,2-propanediol, 3<3-methyl-2-butyloxy>; 1,2-propanediol, 3- 
(cyclohexyioxy)-; 1,2-propanediol, 3-(l-cyclohex-l-enyloxy)-; 1,3-propanediol, 2- 
(pentyloxy)-; 1,3-propanediol, 2-(2-pentyloxy>; 1,3-propanediol, 2-(3-pentyIoxy>; 
1,3-propanediol, 2-(2-methyl-l-butyloxy)-; 1,3-propanediol, 2-(iso-amyloxy)-; 1,3- 
propanediol, 2-(3-methyl-2-butyloxy)-; 1,3-propanediol, 2-{cydohexyloxy)-; 1,3- 
propanediol, 2-(l-cyclohex-l-enyloxy>; 1,2-propanediol, 3-(butyloxy>, 
pentaethoxyiated; 1,2-propanediol, 3-(butyloxy)-, hexaethoxylated; 1,2-propanediol, 

3- OutyloxyK beptaethoxylated; 1,2-propanediol, 3-(butyloxy)-, octaethoxylated; 
1,2-propanediol, 3-(butyloxy>, nonaethoxylated; 1,2-propanediol, 3-(butyloxy>, 
monopropoxylated; 1,2-propanediol, 3-(butyloxy>, dibutyleneoxylated; and/or 1,2- 
propanediol, 3-(butyioxy)-, tributyleneoxylated. Preferred aromatic glyceryl ethers 
include: 1,2-propanediol, 3-phenyloxy-; 1,2-propanediol, 3-ben2yloxy-; 1,2- 
propanediol, 3-(2-phenylethyloxy>; 1,2-propanediol, 1,3-propanediol, 2-(m- 
cresyloxy)-; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3-propanediol, 2-benzyloxy-; 1,3- 
propanediol, 2-(2-phenylethyloxy)-; and mixtures thereof. The more preferred 
aromatic glyceryl ethers include: 1,2-propanediol, 3-phenyloxy-; 1,2-propanediol, 3- 
benzyloxy-; 1,2-propanediol, 3-(2-phenylethyIoxy)-; 1,2-propanediol, 1,3- 
propanediol, 2-(m-cresyloxy>-; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3-propanediol, 2- 
(2-phenylethyloxy>; and mixtures thereof. The most preferred 
di(hydroxyalkyl)ethers include: bis(2-hydroxybutyl)ether, and bis(2- 
hydroxycycIopentyOetner, 

An illustrative and non-limiting example of synthesis methods to prepare the 
preferred alkyl and aryl monogh/ceryl ethers is given hereinafter. 

The alicyclic diols and their derivatives that are preferred include: (1) the 
saturated diols and their derivatives including: l-isopropyl-l,2-cyclobutanediol; 3- 
ethyl-4-methyl- 1 ,2-cyclobutanediol; 3-proi^l,2-cydobutanedioI; 3-isopropyl-l,2- 
cyclobutanediol; l-ethyH,2-cyclopemanedioI; 1,2-dimethyl-l^-cyclopentanediol; 
l,4-dinie%l-l^-cyclopentanediol; 2,4,5-trimethyI-l,3-cyclopentanediol; 3,3- 
dimethyl-l,2-cyclopentanediol; 3,4-din»ethyl-l,2-cydopentanediol; 3,5-dimethyl-l,2- 
cyclopentanediol; 3-ethyH,2-cyclopentanediol; 4,4-dnnethyl-l,2-cyclopentanediol; 

4- etnyl-l^-cyctopeiitanediol; l,l-bis(bydroxymethyl)cycIohexane; 1,2- 
bis(hydroxymethyl)cyclohexane; l^-dimethyl-l,3-cyclohexanediol; 1,3- 
bis(hydroxymethyl)cyclohexane; l,3-dimethyl-l,3-cyclohexanediol; l,6-dimethyl-l,3- 
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cyclohexanediol; 1-hydroxy-cyclohexaneethanol; I-hydroxy-cyclohexanemethanol; 1- 
emyl-l,3-cyclohexanedioI; l-methyl-l,2-cyclohexanediol; 2,2-dimethyI-l,3- 
cyclohexanediol; 2,3-dimethyl-l,4-cycIohexanediol; 2,4-dimethyl-l,3- 

cyclohexanediol; ^S-dimethyl-l^-cydohexanechol; 2,6-dimethyl-l,4- 

cyclohexanediol; 2-ewyl-l,3-cyclohexanediol; 2-hydroxycyclohexaneethanol; 2- 
hydroxyethyj-l-cydohexanol; 2-hydroxymethylcydohexanoI; 3-hydroxyethyI-l- 
cyclohexanol; 3-hydroxycydohexaneethanol; 3-hydroxyn»ethyIcydohexanol; 3- 
memyl-l,2-cydohexanediol; 4,4-dimethyM,3-Cydohexaiiediol; 4,5-dimethyl-l,3- 
cyclohexanediol; 4,6-dimethyl-l,3-cyclohexanediol; 4-emyM,3-cydohexanedioI; 4- 
hydroxyethyl- 1 -cyclohexanol; 4-hydroxymethylcydohexanol; 4-methyl-l,2- 
cyclohexanediol; 5,5-dimefoyI-l,3-cyclohexanediol; 5-ethyl-l,3-cydohexanediol; 1,2- 
cycloheptanediol; 2-memyl-l,3-cydoheptanediol; 2-methyl-l,4-cycloheptanediol; 4- 
methyl-l,3-cycloheptanediol; 5-methyl-l,3-cydoheptanediol; 5-methyi-l,4- 
cydoheptanediol; 6-methyl-l,4-cydoheptanediol; ; 1,3-cydooctanediol; 1,4- 
cyclooctanediol, 1,5-cydooctanediol; 1,2-cyclohexanediol, diethoxylate; 1,2- 
cyclohexanediol, triethoxylate; 1,2-cydohexanediol, tetraethoxylate; 1,2- 
cydohexanediol, pentaethoxylate; U-cyclohexanediol, hexaethoxylate; 1,2- 
cyclohexanediol, heptaethoxylate; 1,2-cydohexanediol, octaethoxylate; 1,2- 
cyclohexanediol, nonaethoxylate; 1,2-cydohexanediol, monopropoxylate; 1,2- 
cydohexanediol, monobutylenoxylate; 1,2-cyclohexanediol, dibutylenoxylate; and/or 
1,2-cydohexanediol, tributylenoxylate. The most preferred saturated alicydic diols 
and their derivatives are: 1 -isopropyl- 1 ,2-cyclobutanediol; 3-ethyl-4-methvH,2- 
cydobutanediol; 3-propyl-l,2-cydobutanediol; 3-isopropyl-l^-cydobutaiiediol; 1- 
emyl-l,2-cydopentaiiediol; l,2-dimethyK2-cydopentaiKxuol; l,4-dimethyl-l,2- 
cydopentonediol; 3,3-dimethyl-l,2-cych3peijtonediol; 3,4-dimethyl-l,2- 
cyclopentanediol; 3,5-dimetliyl-l,2-cydopentanedioI; 3-ethyd- 1 ,2-cyclopentanedioI; 
4,4-diinethyl-l^-cydopentaiiediol; 4-ethyl-l,2-cyck)peiitanediol; 1,1- 

bis(hydroxyroethyl)cyclohexane; 1 ,2-bis(hydroxymethyJ)cyclohexane; 1,2-dimethyl- 
U-cydohexanediol; U-bis(hydroxymethyl)cyck)hexaiie; 1-hydroxy- 

cyclohexanemethanol; 1 -methyl- 1 ,2-cyclohexanediol; 3-hydroxymethyicydohexanol; 
3-methyl-l,2-cydohexanediol; 4,4-dimethyl-l,3-cydohexanediol; 4,5-dimethyl-l,3- 
cydohexanediol; 4,6slimethvM,3-cydohexanediol; 4-ethyH,3-cydohexanediol; 4- 
hydroxyethyl- 1-cyclohexanol; 4-hydroxymethylcyclohexanoi; 4-methyl-U- 
cydohexanediol; 1,2-cycloheptanediol; ; 1,2-cyclohexanediol, pentaethoxylate; 1,2- 
cydohexanediol, hexaethoxylate; 1,2-cyclohexanediol, heptaethoxylate; 1,2- 
cydohexanediol, octaethoxylate; 1,2-cydohexanediol, nonaethoxylate; 1,2- 
cydohexanediol, monopropoxylate; and/or 1,2-cyclohexanediol, dibutylenoxylate. 



WO 97/03170 



PCT/US96/11580 



-73- 

PreferTed aromatic diols include: l-phenyl-l,2-ethanediol; l-phenyl-1,2- 
propanediol; 2-phenyl-l,2-propanediol; 3-phenyl-l,2-propanediol; l-(3- 
methylphenyI)-l,3-propanediol; l-(4-methylphenyl)-l,3-propanedioi; 2-methyM- 
phenyl-l,3-propanediol; l-phenyl-l,3-butanediol; 3-phenyl-l,3-butanediol; and/or 1- 
phenyH,4-butanediol, of which, l-phenyH,2-propanedioI; 2-phenyl-l,2- 
propanediol; 3-phenyl-l,2^ropanediol; l-(3-methylphenyl)-l,3-propanediol; 1<4- 
me%lphenyl)-l,3-propanediol; 2-methyl-I-phenyl-l,3-propanediol; and/or 1-phenyl- 

1.4- butanediol are the roost preferred. 

As discussed hereinbefore, all of the unsaturated materials that are related to 
the other preferred principal solvents hereto by the same relationship, i.e., having one 
more CH 2 group than the corresponding saturated principal solvent and remaining 
within the effective ClogP range are preferred. However, the specific preferred 
unsaturated diol principal solvents are: 1,3-butanediol, 2,2-diaIryl-; 1,3-butanediol, 2- 
(1 -ethyl- 1-propenyl)-; 1,3-butanediol, 2-(2-butenyl)-2-methyl-; 1,3-butanediol, 2-(3- 
methyI-2-butenyi)-; 1,3-butanediol, 2-ethyl-2-(2-propenyi>.; 1,3-butanediol, 2- 
me%l-2-(l-methyl-2-propenyi>; 1,4-butanediol, 2,3-bis(l-methylethylidene)-; 1,3- 
pentanediol, 2-ethenyl-3-ethyI- ; 1,3-pentanediol, 2-etlieiiyl-4,4-dimethyl-; 1,4- 
pentanediol, 3-methyl-2-(2-propenyl)-; 4-pentene-l,3-diol, 2-(l,l-dimethylethyl)-; 4- 
pentene-l,3-diol, 2-ethyl-2,3-dimethyl-; 1,4-hexanedioI, 4-ethyl-2-methylene-; 1,5- 
hexadiene-3,4-diol, 2,3,5-trimethyl-; 1,5-hexanediol, 2-(l-methylethenyl>; 2-hexene- 

1.5- diol, 4-ethenyl-2,5-dtoaethyl-; 1,4-heptanediol, 6-methyl-5-methylene-; 2,4- 
heptadiene-2,6-diol, 4,6-dimethyl-; 2,6-heptadiene-l,4-diol, 2,5,5-trimethyl-; 2- 
heptene-l,4-diol, 5,6-dimethyl-; 3-heptene-l,5-diol, 4,6-dimethyl-; 5-heptene-l,3- 
diol, 2,4-dimethyl-; 5-heptene-l,3-diol, 3,6-dimethyls 5-heptene-l,4-diol, 2,6- 
dimethyl-; 5-heptene-l,4-diol, 3,6-dimethyl-; 6-heptene-l,3-diol, 2^-dimethyl-; 6- 
heptene-l,4-diol, 5,6-dimethyl-; 6-heptene-l,5-diol, 2,4-dimethyl-; 6-heptene-l,5- 
diol, 2-ethylkleiie-6-methyl-; 6-heptene-2,4-diol, 4-(2-propenyl)-; l-octene-3,6-diol, 
3-etbenyJ-; 2,4,6-octatriene-l,8-diol, 2,7-dimethyl-; 2,5-octadiene-l,7-diol, 2,6- 
dimethyl-; 2,5-octadiene-l,7-diol, 3,7-dimethyl-; 2,6^)ctadiene-l,4-diol, 3,7- 
dimethyl- (Rosiridol); 2,6-octadiene- 1 , 8-diol, 2-methyl-; 2,7-octadiene- 1 ,4-diol, 3,7- 
dimethyl-; 2,7-octadiene-l,5-dioI, 2,6-dimethyl-; 2,7-octadiene- 1,6-diol, 2,6- 
dimethyl- (8-hydroxylinalool); 2,7-octadiene-l,6-diol, 2,7-dimethyl-; 2-octene-l,7- 
diol, 2-methyl-6-methylene-; 3,5-octadiene-2,7-dioI, 2,7-dimethyl-; 3,5-octanediol, 4- 
methylene-; 3,7-octadiene-l,6-diol, 2,6-dimethyl-; 4-octene-l,8-diol, 2-methylene-; 
6-octene-3,5-diol, 2-methyl-; 6-octene-3,5-diol, 4-methyI-; 7-octene-2,4-diol, 2- 
methyl-6-methylene-; 7-octene-2,5-diol, 7-methyI-; 7-octene-3,5-diol, 2-methyl-; 1- 
nonene-3,5-diol; l-nonene-3,7-diol; 3-nonene-2,5-diol; 4-nonene-2,8-diol; 6,8- 
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nonadiene-l,5-diol; 7-nonene-2,4-diol; 8-iK>nene-2,4-diol; 8-nonene-2,5-diol; 1,9- 
decadiene-3,8-diol; and/or l,9-decadiene-4,6-diol. 

Said principal alcohol solvent can also preferably be selected fiom the group 
consisting of: 2,5-dirnethyl-2,5-hexanediol; 2-ethyl-l,3-hexanediol; 2-methyl-2- 
propyl-l,3-propanediol; 1,2-hexanediol; and mixtures thereof. More preferably said 
principal alcohol solvent is selected from the group consisting of 2-ethyl-l,3- 
hexanediol; 2-methyl-2-propyl-l,3-propanediol; 1,2-hexanediol; and mixtures 
thereof. Even more preferably, said principal alcohol solvent is selected from the 
groups consisting of 2-ethyl-l,3-hexanediol; 1,2-hexanediol; and mixtures thereof. 

When several derivatives of the same diol with different alkyleneoxy groups 
can be used, e.g., 2-methyl-2,3-butanediol having 3 to 5 ethyleneoxy groups, or 2 
propyleneoxy groups, or 1 butyleneoxy group, it is preferred to use the derivative 
with the lowest number of groups, i.e., in this case, the derivative with one 
butyleneoxy group. However, when only about one to about four ethyleneoxy 
groups are needed to provide good fonmulatabilhy, such derivatives are also 
preferred. 

UNSATURATED DIOLS 

It is found surprisingly that mere is a clear similarity between the acceptability 
(formulatabilhy) of a saturated diol and its unsaturated homologs, or analogs, having 
higher molecular weights. The unsaturated homologs/analogs have the same 
formulatability as the parent saturated principal solvent with the condition that the 
unsaturated principal solvents have one additional methylene (viz., CH2) group for 
each double bond in the chemical formula. In other words, there is an apparent 
"addition rule" in that for each good saturated principal solvent of this invention, 
which is suitable for the formulation of clear, concentrated fabric softener 
compositions, there are suitable unsaturated principal solvents where one, or more, 
CH 2 groups are added while, for each CH 2 group added, two hydrogen atoms are 
removed from adjacent carbon atoms in the molecule to form one carbon-carbon 
double bond, thus holding the number of hydrogen atoms in the molecule constant 
with respect to the chemical formula of the "parent" saturated principal solvent. This 
is due to a surprising fact that adding a -CH 2 - group to a solvent chemical formula 
has an effect of increasing its ClogP value by about 0.53, while removing two 
adjacent hydrogen atoms to form a double bond has an effect of decreasing its ClogP 
value by about a similar amount, viz., about 0.48, thus about compensating for the - 
CH2- addition. Therefore one goes from a preferred saturated principal solvent to 
the preferred higher molecular weight Unsaturated analogs/homologs containing at 
least one more carbon atom by inserting one double bond for each additional CH 2 
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group, and thus the total number of hydrogen atoms is kept the same as in the parent 
saturated principal solvent, as long as the ClogP value of the new solvent remains 
within the effective 0.15-0.64, preferably from about 0.25 to about 0.62, and more 
preferably from about 0.40 to about 0.60, range. The following are some illustrative 
examples: 

2,2-Dimethyl-6-heptene- 1,3-diol (CAS No. 140192-39-8) is a preferred C9- 
diol principal solvent and can be considered to be derived by appropriately adding a 
CH 2 group and a double bond to either of the following preferred C8-diol principal 
solvents: 2-methyH,3-heptanedioI or 2,2-diniethyM,3-hexanediol. 

2,4-Dimethyl-5-heptene-l,3-diol (CAS No. 123363-69-9) is a preferred C9- 
diol principal solvent and can be considered to be derived by appropriately adding a 
CH 2 group and a double bond to either of the following preferred C8-diol principal 
solvents: 2-methyl-l,3-heptanedioI or 2,4-dimethyl-l,3-nexanedioL 

2-(l-Etiryl-l-proi)enyl)-l,3-biitanediol (CAS No. 1 16103-35-6) is a preferred 
C9-diol principal solvent and can be considered to be derived by appropriately adding 
a CH 2 group and a double bond to either of the following preferred C8-diol principal 
solvents: 2-(l-ethylpropyl)-l,3-propanediol or 2-(l-nie%lpropyl>l,3-butanediol. 

2-EAenyl-3-ethyl-l,3-pentanediol (CAS No. 104683-37-6) is a preferred C9- 
diol principal solvent and can be considered to be derived by appropriately adding a 
CH 2 group and a double bond to either of the following preferred C8-diol principal 
solvents: 3-ethyl-2-iiiethyl-l,3-pentanediol or 2-emyl-3-methyI-l,3-pentanediol. 

3,6-Drme%l-5-heptene-l,4-diol (e.g, CAS No. 106777-99-5) is a preferred 
C9-diol principal solvent and can be considered to be derived by appropriately adding 
a CH 2 group and a double bond to any of the following preferred C8-diol principal 
solvents: 3-methyl-l,4-neptanediol; 6-methyl-l,4-heptanediol; or 3,5-dimethyl-l,4- 
hexanediol. 

5,6-Dimethyl-6-heptene-l,4-diol (e.g, CAS No. 152344-16-6) is a preferred 
C9-diol principal solvent and can be considered to be derived by appropriately adding 
a CH 2 group and a double bond to any of the following preferred C8-dioI principal 
solvents: 5-methyl-l,4-lu!ptanediol; 6*netliyM,4-heptanediol; or 4,5-dimethyl-l,3- 
hexanediol. 

4-Methyl-6-octene-3,5-diol (CAS No. 156414-25-4) is a preferred C9-diol 
principal solvent and can be considered to be derived by appropriately adding a CH 2 
group and a double bond to any of the following preferred C8-diol principal solvents: 
3,5-octanediol, 3-methyl-2,4-hqitanediol or 4-methyI-3,5-heptanediol. 

Rosiridol (CAS No. 101391-01-9) and isorosiridol (CAS No. 149252-15-3) 
are two isomers of 3,7-djmemyI-2,6-octadiene-l,4-diol, and are preferred ClO-diol 
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principal solvents. They can be considered to be derived by appropriately adding two 
CH 2 groups and two double bonds to any of the foflowing preferred C8-diol 
principal solvents: 2-methyl-l,3-heptanediol; 6-methyl-l,3-heptanediol; 3-roethyl-l,4- 
heptanediol; 6-methyl-l,4-heptanediol; 2,5-dimethyI-l,3-hexanedioI; or 3,5-dimethyl- 
1,4-hexanediol. 

8-Hydroxylijialool (CAS No. 103619-06-3, 2,6-dimethyl-2,7-octadiene-l,6- 
diol) is a preferred ClO-diol principal solvent and can be considered to be derived by 
appropriately adding two CH 2 groups and two double bonds to any of the following 
preferred C8-diol principal solvents: 2-methyl-l,5-heptanediol; 5-methyl-l,5- 
heptanediol; 2-methyl-l,6-heptanediol; 6-methyl-l,6-heptanediol; or 2,4-diinethyl- 
1,4-hexanediol. 

2J-Diroethyl-3J-octadiene-2,5-diol (CAS No. 171436-39-g) is a prcfened 
ClO-diol principal solvent and can be considered to be derived by appropriately 
adding two CH 2 group and two double bond to any of the following preferred C8- 
diol principal solvents: 2,5-octanediol; 6-methyl-l,4-beptanediol; 2-methyl-2,4- 
heptanediol; 6-methyl-2,4-heptanediol; 2-methyl-2,5-heptanediol; 6-methyl-2,5- 
heptanediol; and 2,5-diraethyI-2,4-hexanediol. 

4-Butyl-2-butene-l,4-diol (CAS No. 153943-66-9) is a preferred C8-diol 
principal solvent and can be considered to be derived by appropriately adding a CH 2 
group and a double bond to any of the following preferred C7-diol principal solvents: 
2-propyI-l,4-butanediol or 2-butyl- 1 ,3-propanediol. 

By the same token, there are cases where a higher molecular weight 
unsaturated homolog which is derived from a poor, inoperable saturated solvent is 
itself a poor solvent. For example, 3,5-dhnethyl-5-hexene-2,4-diol (e.g., CAS No. 
160429-40-3) is a poor unsaturated C8 solvent, and can be considered to be derived 
from the following poor saturated C7 solvents: 3-methyI-2,4-hexanediol; 5-methyl- 
2,4-hexanediol; or 2,4-dimetliyl-l,3-pentanedioI; and 2,6-dimetbyl-5-liei)tene-U-dioI 
(e.g., CAS No. 141505-71-7) is a poor unsaturated C9 solvent, and can be 
considered to be derived from the following poor saturated C8 solvents: 2-methyl- 
l,2-heptanedk>I; 6-methyl-l,2-heptanediol; or 2,5-dimethvl-l>hexanediol. 

It is also found, surprisingly, that there is an exception to the above addition 
rule, in which saturated principal solvents always have unsaturated analogs/homologs 
with the same degree of acceptability. The exception relates to saturated diol 
principal solvents having the two hydroxyl groups situated on two adjacent carbon 
atoms. Li some cases, but not always, inserting one, or more, CH 2 groups between 
the two adjacent hydroxyl groups of a poor solvent results in a higher molecular 
weight unsaturated homolog which is more suitable for the clear, concentrated fabric 
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softener formulation. For example, the preferred unsaturated 6,6-dimethyl-l- 
heptene-3,5-diol (CAS No. 109788-01-4) having no adjacent hydroxyl groups can be 
considered to be derived from the inoperable 2,2-dimethyl-3,4-hexanediol which has 
adjacent hydroxyl groups. In this case, k is more reliable to consider that the 6,6- 
dimethyl-l-heptene-3,5-dioI is derived from either 2-methyl-3,5-heptanediol or 5,5- 
dimethyl-2,4-hexanedioI which are both preferred principal solvents and do not have 
adjacent hydroxyl groups. Conversely, inserting CH 2 groups between the adjacent 
hydroxyl groups of a preferred principal solvent can result in an inoperable higher 
molecular weight unsaturated diol solvent. For example, the inoperable unsaturated 
2,4-dimethyl-5-hexene-2,4-diol (CAS No. 87604-24-8) having no adjacent hydroxyl 
groups can be considered to be derived from the preferred 2>3-dimethyl-2,3- 
pentanediol which has adjacent hydroxyl groups. In this case, it is more reliably to 
derive the inoperable unsaturated 2,4-dimethyl-5-hexene-2,4-diol from either 2- 
methyl-2,4-hexanediol or 4-methyI-2,4-hexanediol which are both inoperable solvents 
and do not have adjacent hydroxyl groups. There are also cases where an inoperable 
unsaturated solvent having no adjacent hydroxyl groups can be considered to be 
derived from an inoperable solvent which has adjacent hydroxyl groups, such as the 
pair 4,5-dimethyl-6-hexene-l,3-diol and 3 ,4-dimethyI- 1 ,2-pentanediol. Therefore, in 
order to deduce the formulatability of an unsaturated solvent having no adjacent 
hydroxyl groups, one should start from a low molecular weight saturated homolog 
also not having adjacent hydroxyl groups. I.e., in general, the relationship is more 
reliable when the distance/relationship of the two hydroxy groups is maintained. Le., 
it is reliable to start from a saturated solvent with adjacent hydroxyl groups to deduce 
the formulatability of the higher molecular weight unsaturated homologs also having 
adjacent hydroxyl groups. 

It has been discovered that the use of these specific principal solvents can 
produce clear, low viscosity, stable febric softener compositions at surprisingly low 
principal solvent levels, i.e., less than about 40%, by weight of the composition. It 
has also been discovered that the use of the principal alcohol solvents can produce 
highly concentrated fabric softener compositions, that are stable and can be diluted, 
e.g. from about 2:1 to about 10:1, to produce compositions with lower levels of 
febric softener that are still stable. 

Mixtures of the above principal solvents are particularly preferred, since one 
of the problems associated with large amounts of solvents is safety. Mixtures 
decrease the amount of any one material that is present. Odor and flammability can 
alsobemimimizedbyuseofmbrtures, especially when one of the principal solvents is 
volatile and/or has an odor, which is more likely for low molecular weight materials. 
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Suitable solvents that can be used at levels that would not be sufficient to produce a 
clear product are 2,2,4-tiimethyl-l,3-pentane diol; the ethoxylate, diethoxylate, or 
triethoxylate derivatives of 2,2,4-trimethyH,3-pentane diol; and/or 2-ethyl-l,3- 
hexanediol. For the purposes of this invention, these solvents should only be used at 
levels that will not provide a stable, or clear product. Preferred mixtures are those 
where the majority of the solvent is one, or more, that have been identified 
hereinbefore as most preferred. The use of mixtures of solvents is also preferred, 
especially when one, or more, of the preferred principal solvents are solid at room 
temperature. In this case, the mixtures are fluid, or have lower melting points, thus 
improving processability of the softener compositions. 

It is also discovered that it is possible to substitute for part of a principal 
solvent or a mixture of principal solvents of this invention with a secondary solvent, 
or a mixture of secondary solvents, which by themselves are not operable as a 
principal solvent of this invention, as long as an effective amount of the operable 
principal solvent(s) of this invention is still present in the liquid concentrated, clear 
febric softener composition. An effective amount of the principal solvents) of this 
invention is at least greater than about 5%, preferably more than about 7%, more 
preferably more than about 10% of the composition, when at least about 15% of the 
softener active is also present. The substitute solvent(s) can be used at any level, but 
preferably about equal to, or less than, the amount of operable principal solvent, as 
defined hereinbefore, that is present in the febric softener composition. 

For example, even though 1,2-pentanediol, 1,3-octanediol, and hydroxy 
pivalyl hydroxy pivalate (hereinafter, HPHP) having the following formula: 

HO-CH 2 -C(CH 3 )2-CH2-0-CO-C(CH3)2-CH2-OH (CAS # 1115-20-4) 
are inoperable solvents according to this invention, mixtures of these solvents with 
the principal solvent, e.g., with the preferred 1,2-hexanedioI principal solvent, 
wherein the 1,2-hexanediol principal solvent is present at effective levels, also 
provide liquid concentrated, clear febric softener compositions. 

Some of the secondary solvents that can be used are those listed as inoperable 
hereinbefore and hereinafter, as well as some parent, non-alkoxylated solvents 
disclosed in Tables VIIIA-VIIIE. 

The principal solvent can be used to either make a composition translucent or 
clear, or can be used to reduce the temperature at which the composition is 
translucent or clear. Thus the invention also comprises the method of adding the 
principal solvent, at the previously indicated levels, to a composition that is not 
translucent, or clear, or which has a temperature where instability occurs that is too 
high, to make the composition translucent or clear, or, when the composition is clear, 
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e.g., at ambient temperature, or down to a specific temperature, to reduce the 
temperature at which instability occurs, preferably by at least about 5°C, more 
preferably by at least about 10T. The principal advantage of the principal solvent is 
that it provides the maximum advantage for a given weight of solvent. It is 
understood that "solvent", as used herein, refers to the effect of the principal solvent 
and not to its physical form at a given temperature, since some of the principal 
solvents are solids at ambient temperature. 
Alkvl Lactates 

Some alkyl lactate esters, e.g., ethyl lactate and isopropyl lactate have ClogP 
values within the effective range of from about 0.15 to about 0.64, and can form 
liquid concentrated, clear fabric softener compositions with the fabric softener actives 
of this invention, but need to be used at a slightly higher level than the more effective 
diol solvents like 1,2-hexanediol. They can also be used to substitute for part of 
other principal solvents of this invention to form liquid concentrated, clear fabric 
softener compositions. 

It has been discovered that the use of these specific solvents at specific molar 
ratios to the fabric softening active, namely the molar ratio of the principal solvent to 
the fabric softening active is not less than about 3, provides a final composition 
having surprisingly low viscosity and having excellent water dispersibility. It has also 
been discovered that the use of these specific solvents at specific molar ratios to the 
fabric softening active produce dear and stable fabric softener compositions. The 
amount of the principal solvent is not limited, as long as the molar ratio of the solvent 
to the fabric softening active is not less than 3. Preferably, the compositions of the 
present invention have low solvent levels such as not more than about 50% by weight 
of the composition, in order to produce highly concentrated fabric softener 
compositions. The use of solvent at low level eliminates the high cost of 
concentration Also, the lower level of solvents of this type can help to alleviate 
flainmability issues that may be associated with concentrated products that contain 
high levels of conventional non-aqueous solvents, Le., ethanol, isopropanol, and 
other short chain alcohols. 
HI OPTIONAL INGREDIENTS 

(A) Low molecu lar weight water soluble solvents 

Low molecular weight water soluble solvents can also be used at levels of 
from 0% to about 12%, preferably from about 1% to about 10%, more preferably 
from about 2% to about 8%. The water soluble solvents cannot provide a clear 
product at the same low levels of the principal solvents described hereinbefore but 
can provide dear product when the prindpal solvent is not sufficient to provide 
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completely clear product. The presence of these water soluble solvents is therefore 
highly desirable. Such solvents include: ethanol; isopropanol; 1,2-propanediol; 1,3- 
propanediol; propylene carbonate; etc. but do not include any of the principal 
solvents (B). These water soluble solvents have a greater affinity for water in the 
presence of hydrophobic materials like the softener active than the principal solvents. 
(B) Brighteners 

The compositions herein can also optionally contain from about 0.005% to 
5% by weight of certain types of hydrophflic optical brighteners which also provide a 
dye transfer inhibition action. If used, the compositions herein will preferably 
comprise from about 0.001% to 1% by weight of such optical brighteners. 

The hydrophiHc optical brighteners useful in the present invention are those 
having the structural formula: 




wherein Rj is selected from anilino, N-2-bis-hydroxyethyl and NH-2-hydroxyethyl; 
R 2 «s selected from N-2-bis-hydroxyethyl, N-2-hydroxyethyl-N-mefoylamino, 
morphilino, chloro and amino; and M is a salt-forming cation such as sodium or 
potassium. 

When in the above formula, Rj is anilino, R 2 is N-2-bis-hydroxyethyl and M 
is a cation such as sodium, the brightener is 4,4^-bis[(4-amlino-6-(N-2-bis- 
hydroxyethyl>s-txiazine-2^ acid and di sodium salt 

This particular brightener species is commercially marketed under the tradename 
TinopaHJNPA-GX® by Oba-Grigy Corporation. TInopal-UNPA-GX is the 
preferred hydrophflic optical brightener useful in the rinse added compositions herein. 

When in the above formula, R] is anilino, R 2 is N-2-hydroxyethyl-N-2- 
methylamino and M is a cation such as sodium, the brightener is 4,4^4>is[(4-aiuTino-6- 
(N-2-hyaroxye%I-N-methyl^^ ^ 
disodium salt. This particular brightener species is commercially marketed under the 
tradename Tinopal 5BM-GX® by Ciba-Geigy Corporation. 

When in the above formula, K\ is anilino, R 2 is morphilino and M is a cation 
such as sodium, the brightener is 4,4'-bis[(4-aruTiii<^ 
y!)arrimo]2,2 l -stilbenedisulfbnic acid, sodium salt. This particular brightener species 
is commercially marketed under the tradename Tinopal AMS-GX® by Ciba Geigy 
Corporation. 
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(Q DisDersihility AiH<= 
The present invention can optionally contain dispersibility aids, e.g., those 
selected from the group consisting of mono-long chain alkyl cationic quaternary 
ammonium compounds, mono-long chain alkyl amine oxides, and mixture thereof. 
When said dispersibility aid is present, it is typically present at a total level of from 
about 2% to about 25%, preferably from about 3 % to about 17%, more preferably 
from 4% to about 15%, and even more preferably from about 5% to about 13%, by 
weight of the composition. These aids are described in P&G Copending Application 
Serial No. 08/461,207, filed June 5, 1995, Wahl et al., specifically on page 14, line 12 
to page 20, line 12, which is herein incorporated by reference. 

These materials can either be added as part of the active softener raw 
material, (formula (1)), e.g, the mono-long chain alkyl cationic surfactant or added 
as a separate component. The total level of dispersibility aid includes any amount 
that may be present as part of component (1). 

(*) Mono-Alkvl Cationic Qu aternary Ammonium Comp ound 
When the mono-alkyl cationic quaternary ammonium compound is present, it 
is typically present at a level of from about 2% to about 25%, preferably from about 
3% to about 17%, more preferably from about 4% to about 15%, and even more 
preferably from 5% to about 13% by weight of the composition, the total mono-alkyl 
cationic quaternary ammonium compound being at least at an effective level. 

Such mono-alkyl cationic quaternary ammonium compounds useful in the 
present invention are, preferably, quaternary ammonium salts of the general formula: 
fR4N+(R5) 3 ] x- 

wherein 

R 4 is C 8 -C22 alkyl or alkenyt group, preferably C 10 -C 18 alkyl or alkenyl group; 
more preferably C 10 -C 14 or C 16 -C 18 alkyl or alkenyl group; 
each R* is a Ci-C 6 alkyl or substituted alkyl group ( e .g, hydroxy alkyl), preferably 
C1-C3 alkyl group, e.g., methyl (most preferred), ethyl, propyl, and the like, a benzyl 
group, hydrogen, a polyethoxylated chain with from about 2 to about 20 oxyethylene 
writs, preferably from about 2.5 to about 13 oxyethylene units, more preferably from 
about 3 to about 10 oxyethylene units, and mixtures thereof; and 
X" is as defined hereinbefore for (Formula 00). 

Especially preferred dispersibility aids are monolauryl trimethyl ammonium 
chloride and monotaOow trimethyl ammonium chloride available from Witco under 
the trade name Varisoft® 471 and monooleyl trimethyl ammonium chloride available 
from Witco under the tradename Varisoft® 417. 
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The R 4 group can also be attached to the cationic nitrogen atom through a 
group containing one, or more, ester, amide, ether, amine, etc., linking groups which 
can be desirable for increased concentratability of component (I), etc. Such linking 
groups are preferably within from about one to about three carbon atoms of the 
nitrogen atom. 

Mono-alkjd cationic quaternary ammonium compounds also include Cg-C^ 
alkyl choline esters. The preferred dispersibility aids of this type have the formula: 

R 1 C(0)-0-CH2CH2N + (R)3 X" 
wherein R 1 , R and X- are as defined previously. 

Highly preferred dispersibility aids include C 12 -C 14 coco choline ester and 
C16-C18 tallow choline ester. 

Suitable biodegradable single-long-chain alkyl dispersibility aids containing an 
ester linkage in the long chains are described in U.S. Pat. No. 4,840,738, Hardy and 
Wafley, issued June 20, 1989, said patent being incorporated herein by reference. 

When the dispersibility aid comprises alkyl choline esters, preferably the 
compositions also contain a small amount, preferably from about 2% to about 5% by 
weight of the composition, of organic acid. Organic acids are described in European 
Patent Application No. 404,471, Machin et al., published on Dec. 27, 1990, supra, 
which is herein incorporated by reference. Preferably the organic acid is selected 
from the group consisting of glycolic acid, acetic acid, citric acid, and mixtures 
thereof. 

Ethoxylated quaternary ammonium compounds which can serve as the 
dispersibilhy aid include ethylbis(polyethoxy ethanol)allcylammonium ethyl-sulfate 
with 17 moles of ethylene oxide, available undo- the trade name Variquat® 66 from 
Sherex Chemical Company; polyethylene glycol (15) oleammonium chloride, 
available under the trade name Ethoquad® 0/25 from Akzo; and polyethylene glycol 
(15) cocomonium chloride, available under the trade name Ethoquad® C/25 from 
Akzo. 

Although the main function of the dispersibilhy aid is to increase the 
dispersibility of the ester softener, preferably the dispersibilhy aids of the present 
invention also have some softening properties to boost softening performance of the 
composition. Therefore, preferably the compositions of the present invention are 
essentially free of non-nitrogenous ethoxylated nonionic dispersibility aids which will 
decrease the overall softening performance of the compositions. 

Also, quaternary compounds having only a single long alkyl chain, can 
protect the cationic softener from interacting with anionic surfactants and/or 
detergent builders that are carried over into the rinse from the wash solution 
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(2) Amine Oxides 

Suitable amine oxides include those with one alkyl or hydroxyalkyl moiety of 
about 8 to about 22 carbon atoms, preferably from about 10 to about 18 carbon 
atoms, more preferably from about 8 to about 14 carbon atoms, and two alkyl 
moieties selected from the group consisting of alkyl groups and hydroxyalkyl groups 
with about 1 to about 3 carbon atoms. 

Examples include dimethyloctylamine oxide, diethyldecylamine oxide, bis-(2- 
hydroxyethyl)dodecyl-amine oxide, diiiietliyldodecylamine oxide, dipropyl- 
tetradecylamine oxide, methylethylhexadecylamine oxide, dimethyl-2- 
hydroxyoctadecylamine oxide, and coconut fatty alkyl dimethylamine oxide. 

(D) Stabilizers 

Stabilizers can be present in the compositions of the present invention. The 
term "stabilizer," as used herein, includes antioxidants, chelants, and reductive 
agents. These agents are present at a level of from 0% to about 2%, preferably from 
about 0.01% to about 0.2%, more preferably from about 0.035% to about 0.1% for 
antioxidants, and more preferably from about 0.01% to about 0.2% for reductive 
agents. These assure good odor stability under long term storage conditions. 
Antioxidants and reductive agent stabilizers are especially critical for unscented or 
low scent products (no or low perfume). 

Examples of antioxidants that can be added to the compositions of this 
invention include a mixture of ascorbic acid, ascorbic palmitate, propyl gallate, 
available from Eastman Chemical Products, Inc., under the trade names Tenox® PG 
and Tenox® S-l; a mixture of BHT (butylated hydroxytoluene), BHA (butylated 
hydroxyanisole), propyl gallate, and citric acid, available from Eastman Chemical 
Products, Inc., under the trade name Tenox®-6; butylated hydroxytoluene, available 
from UOP Process Division under the trade name Sustane® BHT; tertiary 
butylhydroquinone, Eastman Chemical Products, Inc., as Tenox® TBHQ; natural 
tocopherols, Eastman Chemical Products, Inc., as Tenox® GT-l/GT-2; and 
butylated hydroxyanisole, Eastman Chemical Products, Inc., as BHA; long chain 
esters (Cg-C^) of gallic acid, e.g, dodecyl gallate; Irganox® 1010; Irganox® 1035; 
Irganox® B 1171; Irganox® 1425; Irganox® 3114; Irganox® 3125; and mixtures 
thereof; preferably Irganox® 3125, Irganox® 1425, Irganox® 3114, and mixtures 
thereof; more preferably Irganox® 3 125 alone or mixed with citric acid and/or other 
chelators such as isopropyl citrate, Dequest® 2010, available from Monsanto with a 
chemical name of 1-hydroxyethyiidene-l, 1-diphosphonic acid (etidronic acid), and 
Tiron®, available from Kodak with a chemical name of 4,5-dihydroxy-m-benzene- 



WO 97/03170 



PCT7US96/11580 



•84- 



sulfonic acid/sodium salt, and DTPA®, available from Aldrich with a chemical name 
of diethylenetriaminepentaacetic add. Diethylenetriaminepentaacetic acid is a 
preferred material that is preferably present wherever the active is present. 

The chemical names and CAS numbers for some of the above stabilizers which 
can be used in the compositions of the present invention are listed in Table I below. 
(E) Soil Release Ap gnt 

In the present invention, an optional soil release agent can be added. The 
addition of the soil release agent can occur in combination with the premix, in 
combination with the acid/water seat, before or after electrolyte addition, or after the 
final composition is made. The softening composition prepared by the process of the 
present invention herein can contain from 0% to about 10%, preferably from 0.2% to 
about 5%, ofa soU release agent. Preferably, such a soil release agent is a polymer 
Polymeric soil release agents useful in the present invention include copolymer* 
blocks of terephthalate and polyethylene oxide or polypropylene oxide, and the like. 

A preferred soil release agent is a copolymer having blocks of terephthalate 
and polyethylene oxide. More specifically, these polymers are comprised of 
repeating units of ethylene terephthalate and polyethylene oxide terephthalate at a 
molar ratio of ethylene terephthalate units to polyethylene oxide terephthalate units 
of from 25:75 to about 35:65, said polyethylene oxide terephthalate containing 
polyethylene oxide blocks having molecular weights of from about 300 to about 
2000. The molecular weight of this polymeric soil release agent is in the range of 
from about 5,000 to about 55,000. 

Another preferred polymeric soil release agent is a crystaUizable polyester 
with repeat units of ethylene terephthalate units containing from about 10% to about 
15% by weight of ethylene terephthalate units together with from about 10% to 
about 50% by weight of polyoxyethylene terephthalate units, derived from a 
poryoxyethylene glycol of average molecular weight of from about 300 to about 
6,000, and the molar ratio of ethylene terephthalate units to poh/oxyethylene 
terephthalate units in the crystaUizable polymeric compound is between 2:1 and 6:1. 
Examples of this polymer include the commerciaUy available materials Zelcon 4780® 
(from Dupont) and Milease T® (from ICI). 

Highly preferred soil release agents are polymers of the generic formula: 



9 ? ° 9 

X— (OCH2CH2)p|0-C-R 1 A - C —OR 1 ^oi-R 1 4-0<[ - 
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in which each X can be a suitable capping group, with each X typically being selected 
from the group consisting of H, and alkyl or acyl groups containing from about 1 to 
about 4 carbon atoms, p is selected for water solubility and generally is from about 6 
to about 1 13, preferably from about 20 to about 50. u is critical to formulation in a 
liquid composition having a relatively high ionic strength. There should be very little 
material in which u is greater than 10. Furthermore, there should be at least 20%, 
preferably at least 40%, of material in which u ranges from about 3 to about 5. 

The R 14 moieties are essentially 1,4-phenylene moieties. As used herein, the 
term "the R 4 moieties are essentially 1,4-phenyiene moieties" refers to compounds 
where the R 14 moieties consist entirely of 1,4-phenylene moieties, or are partially 
substituted with other arylene or alkarylene moieties, alkylene moieties, alkenylene 
moieties, or mixtures thereof. Arylene and alkarylene moieties which can be partially 
substituted for 1,4-phenylene include 1,3-phenylene, 1,2-phenylene, 1,8-naphthyIeiie, 
1,4-naphthylene, 2,2-biphenylene, 4,4-bipbenylene, and mixtures thereof. Alkylene 
and alkenylene moieties which can be partially substituted include 1,2-propylene, 1,4- 
butylene, 1,5-pentylene, 1,6-hexamethylene, 1,7-heptamethylene, 1,8-octamethylene, 
1,4-cyclohexylene, and mixtures thereof 

For the R 14 moieties, the degree of partial substitution with moieties other 
than 1,4-phenylene should be such that the soil release properties of the compound 
are not adversely affected to any great extent. Generally the degree of partial 
substitution which can be tolerated will depend upon the backbone length of the 
compound, i.e., longer backbones can have greater partial substitution for 1,4- 
phenylene moieties. Usually, compounds where the R 14 comprise from about 50% 
to about 100% 1,4-phenylene moieties (from 0% to about 50% moieties other than 
1,4-phenylene) have adequate soil release activity. For example, polyesters made 
according to the present invention with a 40:60 mole ratio of isophthalic (1,3- 
phenyiene) to terephthatic (1,4-phenylene) acid have adequate soil release activity. 
However, because most polyesters used in fiber making comprise ethylene 
terephthalate units, it is usually desirable to minimize the degree of partial 
substitution with moieties other than 1,4-phenylene for best soil release activity. 
Preferably, the R 14 moieties consist entirely of (Le., comprise 100%) 1,4-phenylene 
moieties, ie., each R 14 moiety is 1,4-phenylene. 

For the R 15 moieties, suitable ethylene or substituted ethylene moieties 
include ethylene, 1,2-propylene, 1,2-butylene, 1,2-hexylene, 3-methoxy-l,2- 
propylene, and mixtures thereof. Preferably, the R 15 moieties are essentially 
ethylene moieties, 1,2-propylene moieties, or mixtures thereof Inclusion of a greater 
percentage of ethylene moieties tends to improve the soil release activity of 
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compounds. Surprisingly, inclusion of a greater percentage of 1,2-propyIene 
moieties tends to improve the water solubility of compounds. 

Therefore, the use of 1,2-propylene moieties or a similar branched equivalent 
is desirable for incorporation of any substantial part of the soil release component in 
the liquid fabric softener compositions. Preferably, from about 75% to about 100%, 
are 1,2-propylene moieties. 

The value for each p is at least about 6, and preferably is at least about 10. 
The value for each n usually ranges from about 12 to about 1 13. Typically the value 
for each p is in the range of from about 12 to about 43. 

A more complete disclosure of soil release agents is contained in U.S. Pat 
Nos.: 4,661,267, Decker, Konig, Straathof, and Gosselink, issued Apr. 28, 1987; 
4,71 1,730, Gosselink and DieW, issued Dec. 8, 1987; 4,749,596, Evans, Huntington,' 
Stewart, Wolf and Zimmerer, issued June 7, 1988; 4,818,569, Trinh, Gosselink, and 
Rattinger, issued April 4, 1989; 4,877,896, Maldonado, Trinh, and Gosselink, issued 
Oct. 31, 1989; 4,956,447, Gosselink et al., issues Sept. 11, 1990; and 4,976,879, 
Maldonado, Trinh, and Gosselink, issued Dec. 11, 1990, all of said patents being 
incorporated herein by reference. 

These soil release agents can also act as scum dispersants. 

(F) Scum Dispersant 

In the present invention, the premix can be combined with an optional scum 
dispersant, other than the soil release agent, and heated to a temperature at or above 
the melting point(s) of the components. 

The preferred scum dispersants herein are formed by highly ethoxylating 
hydrophobic materials. The hydrophobic material can be a fatty alcohol, fetty acid, 
fatty amine, fetty acid amide, amine oxide, quaternary ammonium compound, or the 
hydrophobic moieties used to form soil release polymers. The preferred scum 
dispersants are highly ethoxyiated, e.g., more than about 17, preferably more than 
about 25, more preferably more than about 40, moles of ethylene oxide per molecule 
on the average, with the polyethylene oxide portion being from about 76% to about 
97%, preferably from about 81% to about 94%, of the total molecular weight 

The level of scum dispersant is sufficient to keep the scum at an acceptable, 
preferably unnoticeable to the consumer, level under the conditions of use, but not 
enough to adversely affect softening. For some purposes it is desirable that the scum 
is nonexistent Depending on the amount of anionic or nonionic detergent, etc., used 
in the wash cycle of a typical laundering process, the efficiency of the rinsing steps 
prior to the introduction of the compositions herein, and the water hardness, the 
amount of anionic or nonionic detergent surfactant and detergency builder (especially 
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phosphates and zeolites) entrapped in the fabric (laundry) will vary. Normally, the 
minimum amount of scum dispersant should be used to avoid adversely affecting 
softening properties. Typically scum dispersion requires at least about 2%, 
preferably at least about 4% (at least 6% and preferably at least 10% for maximum 
scum avoidance) based upon the level of softener active. However, at levels of about 
10% (relative to the softener material) or more, one risks loss of softening efficacy of 
the product especially when the fabrics contain high proportions of nonionic 
surfactant which has been absorbed during the washing operation. 

Preferred scum dispersants are: Brij 700®; Varonic U-250®; Genapol T- 
500®, GenapolT-800®; Plurafac A-79®» and Neodol 25-50®. 

(G) Bactericides 

Examples of bactericides used in the compositions of this invention include 
glutaraldehyde, formaldehyde, 2-bromo-2-nitro-propane- 1 ,3-diol sold by Inolex 
Chemicals, located in Philadelphia, Pennsylvania, under the trade name Bronopol®, 
and a mixture of 5-cMoro-2-me%l-4-isotbiazoline-3-one and 2-methyl-4^ 
isotMazoline-3-one sold by Rohm and Haas Company under the trade name Kathon® 
about 1 to about 1,000 ppm by weight of the agent. 

(H) Perfume 

The present invention can contain any softener compatible perfume. 
Suitable perfumes are disclosed in U.S. Pat. 5,500,138, Bacon et al., issued 
March 19, 1996, said patent being incorporated herein by reference. 

As used herein, perfume includes fragrant substance or mixture of 
substances including natural fi e-, obtained by extraction of flowers, herbs, 
leaves, roots, barks, wood, blossoms or plants), artificial fi e., a mixture of 
different nature oils or oil constituents) and synthetic (i.e., synthetically 
produced) odoriferous substances. Such materials are often accompanied by 
auxiliary materials, such as fixatives, extenders, stabilizers and solvents. These 
auxiliaries are also included within the meaning of "perfume", as used herein. 
Typically, perfumes are complex mixtures of a plurality of organic compounds. 

Perfume can be present at a level of from 0% to about 10%, preferably 
from about 0.1% to about 5%, and more preferably from about 0.2% to about 
3%, by weight of the finished composition Fabric softener compositions of the 
present invention provide improved tabric perfume deposition. 

(0 Chelating A R ftnr< 

The compositions and processes herein can optionally employ one or more 
copper and/or nickel chelating agents ("chelators") over and above the chelating 
agent that is part of the stabilizer. Such water-soluble chelating agents can be 
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sdected from the group consisting of amino carboxylates, amino phosphorates, 
polyfiinctionally-substituted aromatic chelating agents and mixtures thereof, all as 
hereinafter defined. The whiteness and/or brightness of fabrics are substantially 
improved or restored by such chelating agents and the stability of the materials in the 
compositions are improved. 

Amino carboxylates useful as chelating agents herein include 
ethylenediaminetetraacetates (EDTA), N-hydroxyethylethylenediaminetriacetates, 
nitrilotriacetates (NTA), ethylenediamine tetraproprionates, ethylenediamine-N,N'- 
diglutamates, 2-hyroxypropylenediamine-N,N'-disuccinates, 
triethylenetetraaminehexacetates, diethylenetriaminepentaacetates (DETPA), and 
ethanoldigrycines, including their water-soluble salts such as the alkali metal, 
ammonium, and substituted ammonium salts thereof and mixtures thereof. 

Amino phosphonates are also suitable for use as chelating agents in the 
compositions of the invention when at least low levels of total phosphorus are 
permitted in detergent compositions, and include ethylenediaminetetrakis 
(methylenephosphonates), (UethylenetriaiiriiH>-N,W phos- 
phonate) (DETMP) and l-hydroxyethane-l,l-diphosphonate (HEDP). Preferably, 
these amino phosphonates to not contain alkyl or alkenyl groups with more than 
about 6 carbon atoms. 

The chelating agents are typically used in the present rinse process at levels 
from about 2 ppm to about 25 ppm, for periods from 1 minute up to several hours' 
soaking. 

The preferred EDDS chelator used herein (also known as ethylenediamine- 
N,N"-disiJCcinate) is the material described in U.S. Patent 4,704,233, cited 
hereinabove, and has the formula (shown in free acid form): 

CH* — 4h £h_ at 

CO0H toOH tofJH 000H 

As disclosed in the patent, EDDS can be prepared using maleic anhydride and 
ethylenediamine. The preferred biodegradable [S,S] isomer of EDDS can be 
prepared by reacting L-aspartic acid with 1,2-dibromoethane. The EDDS has 
advantages over other chelators in mat it is effective for chelating both copper and 
nickel cations, is available in a biodegradable form, and does not contain phosphorus. 
The EDDS employed herein as a chelator is typically in its salt form, Le., wherein one 
or more of the four acidic hydrogens are replaced by a water-soluble cation M, such 
as sodium, potassium, ammonium, triethanolammonium, and the like. As noted 
before, the EDDS chelator is also typically used in the present rinse process at levels 
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from about 2 ppm to about 25 ppm for periods from 1 minute up to several hours' 
soaking. At certain pITs the EDDS is preferably used in combination with zinc 
cations. 

As can be seen from the foregoing, a wide variety of chelators can be used 
herein. Indeed, simple polycarboxylates such as citrate, oxydisuccinate, and the like, 
can also be used, although such chelators are not as effective as the amino 
carboxylates and phosphonates, on a weight baas. Accordingly, usage levels may be 
adjusted to take into account differing degrees of chelating effectiveness. The 
chelators herein will preferably have a stability constant (of the fully ionized chelator) 
for copper ions of at least about 5, preferably at least about 7. Typically, the 
chelators will comprise from about 0.5% to about 10%, more preferably from about 
0.75% to about 5%, by weight of the compositions herein. Preferred chelators 
include DETMP, DETPA, NT A, EDDS and mixtures thereof 

(J) Other Optional Ing redients 

The present invention can include optional components conventionally used in 
textile treatment compositions, for example: colorants; preservatives; surfactants; 
anti-shrinkage agents; febric crisping agents; spotting agents; germicides; fungicides; 
antioxidants such as butylated hydroxy toluene, anti-corrosion agents, and the like. 

Particularly preferred ingredients include water soluble calcium and/or 
magnesium compounds, which provide additional stability. The chloride salts are 
preferred, but acetate, nitrate, etc. salts can be used. The level of said calcium and/or 
magnesium salts is from 0% to about 2%, preferably from about 0.05% to about 
0.5%, more preferably from about 0. 1% to about 0.25%. 

The present invention can also include other compatible ingredients, including 
those as disclosed in copending applications Serial Nos.: 08/372,068, filed 
January 12, 1995, Rusche, et aL; 08/372,490, filed January 12, 1995, Shaw, et al; 
and 08/277,558, filed July 19, 1994, Hartman, et aL, incorporated herein by 
reference. 

All percentages, ratios and proportions herein are by weight, unless otherwise 
specified. All documents cited are, in relevant part, incorporated herein by reference. 

EXAMPLES 

The compositions in the Examples below are made by first preparing a 
softener premix by heating the softener active to melting at, e.g., about 130-150°F 
(about 55-66°C). The melted softener active is mixed using an DCA RW 25® mixer 
for about 2 to about 5 minutes at about 150 rpm. Separately, an acid/water seat is 
prepared by mixing the HC1 with deionized (DI) water and heating this mixture to 
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about 100°F (about 38°C) and maintaining said temperature with a water bath. The 
principal solvent(s) (melted at suitable temperatures if their melting points are above 
room temperature) are added to the softener premix and said premix is mixed for 
about 5 minutes. The acid/water seat is then added to the softener premix and mixed 
for about 20 to about 30 minutes or until the composition is clear and homogeneous. 
The composition is allowed to air cool to ambient temperature. 

EXAMPLE I 

The following table shows the the phase behaviour of the components 
(clarity, homogeneity, and viscosity of the components) having wide range of molar 
ratio of fabric softening active to principal solvent. 
Note: In the following table, each dilution was made by cold water (25 °C) 

Softener dosage is 5.3 lg/50L, which is lOoppm in softening solution. 

Active (DEQA 1 , 42.5% in product): 45ppm. 

Primary Solvent (30% in product): 32ppm. 
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DEQA 1 : N^-m(oleoyi>Njq^-dimethyl ammonium chloride 

U-HD:U-Hexaiiediol 

C: clear 

H: homogenous 
S: separation 



Among the above compounds, each compound of examples 1 to 4 shows 
clear, homogenous product with low viscosity; each compound of comparative 
examples 5 to 7 does not have acceptable viscosity. 
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EXAMPLEII 

The following are non-limiting examples of the present invention: 
The following Examples show clear and homogenous products with low 



Component 


1 2 3 4 5 


6 


molar ratio (principal 
solvent/fabric softening 
active) 


3.0 3.6. 4.0 5.0 10.0 


20.0 


DEQA 1 

DEQA 2 

TMPD 
1:1 mixture of 
TMPD/HPHP 
1,2-Hexanediol 

Ethanol 
HCl(pH 2-3.5) 
DI Water 


m% Wt.% Wt.% Wt.% Wt.% 


Wt% 


42.5 42.5 

42.5 20.0 10.0 
22.0 29.0 

35.0 

28.0 31.0 
80 8.0 8.0 3.5 1.8 
0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal. Bal. Hal 


5.0 

17.0 
0.88 

o.oo5 ; 

Bal. 



x * J J J ~ >~ - tHlUIIVtWUlll W1UVI1W 

DEQA2: N^-di(coc<>-oyl-oxyethyl)-N > N-dimethyI ammonium chloride 

1,2HD: 1,2-Hexanediol 

TMPD: 2^,4-trimethyL 1 ,3-pentanediol 

TMPD-EO: 2^,4-trimethyl, 1,3-pentanedioI EO (1 mole ethoxylate 
HPHP: hydroxy pivalyl hydroxy pivalate 

Each of the composition of the example 2 is a dear, homogenous 
composition with low viscosity both at room temperature and at about 40°F (about 
4°C). 

For commercial purposes, the above compositions are introduced into 
containers, specifically bottles, and more specifically clear bottles (although 
translucent bottles can be used), made from polypropylene (although glass, oriented 
polyethylene, etc., can be substituted), the bottle having a light blue tint to 
compensate for any yellow color that is present, or that may develop during storage 
(although, for short times, and perfectly clear products, clear containers with no tint, 
or other tints, can be used), and having an ultraviolet light absorber in the bottle to 
minimize the effects of ultraviolet light on the materials inside, especially the highly 
unsaturated actives (the absorbers can also be on the surface). The overall effect of 
the clarity and the container being to demonstrate the clarity of the compositions, 
thus assuring the consumer of the quality of the product. 
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WHAT IS CLAIMED IS: 

1. An aqueous, stable, fabric softener composition comprising: 
A. a fabric softener active selected from the group consisting of 
1 . softener having the formula: 



fflWri4-nCH0n-Y-RVi 



(1) 



wherein each R substituent is a short chain Ci-C 6 , preferably C1-C3 alkyi or 
hydroxyalkyl group, e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, and 
the like, benzyl, or mixtures thereof; each m is 2 or 3; each n is from 1 to about 4; 
each Y is -0-<0)C-, or -C(0>O-; the sum of carbons in each R 1 , phis one when Y is 
-CKO)C-, is C 6 -C22» preferably C 14 -C 2 o, but no more than one YR 1 sum being less 
than about 12 and then the other YR 1 sum is at least about 16, with each R 1 being a 
long chain C5-C22 (or C7-C2i)hydrocarbyJ, or substituted hydrocarbyl substituent, 
preferably C 10 -C20 (or C9-C 19 ) alkyi or alkylene, most preferably C 12 -Ci8 (or 
Cll-Cn) or alkylene, and where, when said sum of carbons is Cjfi-Cig and 
R 1 is a straight chain alkyi or alkylene group, the Iodine Value (hereinafter referred 
to as IV) of the parent fetty acid of this R l group is preferably from about 40 to 
about 140, more preferably from about 50 to about 130; and most preferably from 
about 70 to about 115 (As used herein, the Iodine Value of a "parent" fetty acid, or 
"corresponding" fetty acid, is used to define a level of unsaturation for an R 1 groups 
that is the same as the level of unsaturation that would be present in a fetty acid 
containing the same R 1 group.); and wherein the counterfoil, X", can be any softener- 
compatible anion, preferably, chloride, bromide, methylsulfete, sulfate, and nitrate, 
more preferably chloride; 

2. softener having the formula: 



.1 



YCH^ 

rV 



CHCH2N<4R3 



(2) 
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wherein each Y, R, R 1 , and x(") have the same meanings as before (Such 
compounds include those having the formula. 

[ch 3 ] 3 NC-^o^CHcaizoqo^xxxo^ 1 ] ci(-) 

where C(OyR} is derived from unsaturated, e.g., oleic, fetty acid and, preferably, 
each R is a methyl or ethyl group and preferably each R l is in the range of C 15 to 
C19 with degrees of branching and substitution optionally being present in the alkyl 
chains); and 

3. mixtures thereof, 

B. less than about 40% by weight of the composition of principal solvent 
having a ClogP of from about 0.15 to about 0.64, and at least some degree of 
asymmetry, said principal solvent containing insufficient amounts of solvents selected 
from the group consisting of 2^,4-trroethyl-l,3-peiitane diol; the ethoxylate, 
diethoxylate, or triethoxylate derivatives of 2A4-tiimethyl-l,3-pentane diol; and/or 
C. the balance being water, 

wherein molar ratio of said principal solvent to said febric softener active is not less 
than 3. 

2. The aqueous, stable, febric softener composition of Claim 1 wherein said 
principal solvent is selected from the group consisting of 
I. mono-ols including: 

a. n-propanol; and/or 

b. 2-butanol and/or 2-methyi-2-propanol; 

H. hexane diol isomers including: 2,3-butanediol, 2,3-dimethyl-; 1,2-butanediol, 
2,3-dunethyl-; 1,2-butanediol, 3,3-dimethyl-; 2,3-pentanediol, 2-methyl-; 2,3- 
pentanediol, 3-methyl-; 2,3-pentanediol, 4-methyl-; 2,3-hexanediol; 3,4-hexanediol; 

I, 2-butanediol, 2-ethyl-; U-pentanediol, 2-methyl-; U-pentanediol, 3-methyl-; 1,2- 
pentanediol, 4-methyl-; and/or 1,2-hexanediol; 

m. heptane diol isomers incmding: 1,3-propanediol, 2-butyl-; 1,3-propanediol, 
2,2-diethyl-; 1,3-propanediol, 2-{l-methyipropyl)-; 1,3-propanediol, 2-(2- 
methylpropyt>; 1,3-propanediol, 2-methyl-2-propyl-; 1,2-butanediol, 2,3,3-trimethyl- 
; 1,4-butaneoiol, 2-ethyl-2-methyl-; 1,4-butanediol, 2-ethyl-3-inethyl-; 1,4-butanediol, 
2^jropyl-; 1,4-butanediol, 2-isopropyl-; 1,5-pentanediol, 2,2-dimethyl-; 1,5- 
pentanediol, 2,3-dimethyl-; 1,5-pentanediol, 2,4-dimethyl-; 1,5-pentanediol, 3,3- 
«fenethyl-; 2,3-pentanediol, 2,3-dimethyl-; 2,3-pentanediol, 2,4-dimethyl-; 2,3- 
pentanediol, 3,4-dimethyl-; 2,3-pentanediol, 4,4-dimethyl-; 3,4-pentanediol, 2,3- 
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dimethyl-; 1,5-pentanediol, 2-ethyl-; 1,6-hexanediol, 2-methyl-; 1,6-hexanediol, 3- 
methyl-; 2,3-hexanedioI, 2-methyl-; 2,3-hexanediol, 3-methyl-; 2,3-hexanediol, 4- 
methyl-; 2,3-hexanediol, 5-methyi-; 3,4-hexanediol, 2-methyl-; 3,4-hexanediol, 3- 
methyl-; 1,3-heptanediol; 1,4-heptanedioI; 1,5-heptanediol; and/or 1,6-heptanedioI; 
IV. octane diol isomers including: 1,3-propanediol, 2<2-methylbutyl)-; 1,3- 
propanediol, 2-(l,l-dimethylpropyl). 1,3-propanediol, 2^1,2-diinethyipropyl)-; 1,3- 
propanediol, 2^1-ethylpropyl)-; 1,3-propanediol, 2-(l-methylbutyl)-; 1,3- 
propanediol, 2-(2,2-dimethylpropyl>; 1,3-propanediol, 2-(3-methyIbutyI)-; 1,3- 
propanediol, 2-butyl-2-methyi-; 1,3-propanediol, 2-ethyl-2-isopropyl-; 1,3- 
propanediol, 2-ethyl-2-propyl-; 1,3-propanediol, 2-methyl-2-(l-methylpropyl>; 1,3- 
propanediol, 2-methyl-2-(2-methylpropyl>; 1,3-propanediol, 2-tertiary-butyl-2- 
methyl-; 1,3-butanediol, 2,2-diethyi-; 1,3-butanediol, 2-{l-methylpropy0-; 1,3- 
butanediol, 2-butyl-; 1,3-butanediol, 2-ethyl-2,3-dimethyl-; 1,3-butanediol, 2-0,1- 
dimethylethyl)-; 1,3-butanediol, 2-(2-methylpropyl)-; 1,3-butanediol, 2-methyl-2- 
isopropyl-; 1,3-butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-methyl-2-isopropyI- 
; 1,3-butanediol, 3-methyl-2-propyI-; 1,4-butanediol, 2,2-diethyl-; 1,4-butanediol, 2- 
methyl-2-propyl-; 1,4-butanediol, 2-<l-methyipropyl)-; 1,4-butanediol, 2-ethyi-2,3- 
dimethyl-; 1,4-butanediol, 2-ethyl-3,3-dimethyl-; 1,4-butanediol, 2-0,1- 
dimethylethyl)-; 1,4-butanediol, 2-(2-methylpropyl)-; 1,4-butanediol, 2-methyl-3- 
propyl-; 1,4-butanediol, 3-methyl-2-isopropyl-; 1,3-pentanediol, 2,2,3-trimethyl-; 

1.3- pentanediol, 2^,4-trimethyl-; 1,3-pentanediol, 2,3,4-trimethyl-; 1,3-pentanediol, 
2,4,4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyl-; 1,4-pentanediol, 2,2,3-trimethyl-; 

1.4- pentanediol, 2^,4-trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 1,4-pentanediol, 
2,3,4-trimethyl-; 1,4-pentanediol, 3,3,4-trimethyl-; 1,5-pentanediol, 2A3-triraethyl-; 

1.5- pentanediol, 2A4-triroethyl-; 1,5-pentanediol, 2^,3-trimethyl-; 1,5-pentanediol, 
2,3,4^rimethyl-; 2,4-pentanediol, 2,3,3-trimethyl-; 2,4-pentanediol, 2^,4-trimethyl-; 
1,3-pentanediol, 2-ethyl-2-methyI-; 1,3-pentanediol, 2-ethyl-3-methyl-; 1,3- 
pentanediol, 2-ethyl-4-methyl-; 1,3-pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 
2-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-3-methyI-; 1,4-pentanediol, 2-ethyI-4- 
methyl-; 1,4-pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 3-etliyl-3-methyi-; 1,5- 
pentanediol, 2-ethyl-2-methyl-; 1,5-pentanediol, 2-ethyi-3-methyl-; 1,5-pentanediol, 
2-ethyW-methyI-; 1,5-pentanediol, 3-ethyl-3-methyl-; 2,4-pentanediol, 3-ethyl-2- 
methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 
2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyl-; 1,5- 
pentanediol, 2-isopropyl-; 2,4-pentanediol, 3-propyl-; 1,3-hexanediol, 2,2-dimethyl-; 
1,3-hexanediol, 2,3-<limethyl-; 1,3-hexanediol, 2,4^umethyl-; 1,3-hexanediol, 2,5- 
dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3- 
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hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3- 
dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5- 
dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 5,5-dimethyl-; 1,5-hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3- 
dimethyl-; 1,5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5- 
hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5- 
dimethyl-; 1,5-hexanediol, 4,5-dimethyl-; 1,6-hexanediol, 2,2-dimethyl-; 1,6- 
hexanediol, 2,3-dimethyl-; 1,6-hexanediol, 2,4-dimethyl-; 1,6-hexanediol, 2,5- 
dimethyl-; 1,6-hexanediol, 3,3-dimethyl-; 1,6-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 2,3-dimethyl-; 2,4-hexanediol, 2,4-dimethyl-; 2,4-hexanediol, 2,5- 
dimethyl-; 2,4-hexanediol, 3,3-dimethyl-; 2,4-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 3,5-dimethyl-; 2,4-hexanediol, 4,5-dimethyl-; 2,4-hexanediol, 5,5- 
dimethyl-; 2,5-hexanediol, 2,3-dimethyl-; 2,5-hexanediol, 2,4-dimethyl-; 2,5- 
hexanediol, 2,5-dimethyl-; 2,5-hexanediol, 3,3-dimethyl-; 2,5-hexanediol, 3,4- 
dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2-ethyl-; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 
2,4-hexanediol, 3-ethyl-; 2,4-hexanediol, 4-ethyi-; 2,5-hexanediol, 3-ethyl-; 1,3- 
heptanediol, 2-methyl-; 1,3-heptanediol, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-; 1,4-heptanediol, 2-methyl-; 1,4- 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyl-; 1,5-heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6- 
heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6- 
heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-; 2,4- 
heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4-heptanethol, 5-methyl-; 2,4- 
heptanediol, 6-methyl-; 2,5-heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5- 
heptanediol, 4-methyl-; 2,5-heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6- 
heptanediol, 2-methyl-; 2,6-heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4- 
heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 3,5-heptanediol, 3-methyl-; 3,5- 
heptanediol, 4-methyl-; 2,4-octanediol; 2,5-octanediol; 2,6-octanediol; 2,7- 
octanediol; 3,5-octanediol; and/or 3,6-octanediol; 

V. nonane diol isomers including: 2,4-pentanediol, 2,3,3,4-tetramethyl-; 2,4- 
pentanediol, 3-tertiarybutyl-; 2,4-hexanediol, 2,5,5-trimethyI-; 2,4-hexanediol, 3,3,4- 
trimethyl-; 2,4-hexanediol, 3,3,5-trimethyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; and/or 2,5-hexanediol, 
3,3,5-trimethyl-; 



WO 97/03170 



PCT/US96/11580 



-96- 

VI. glyceryl ethers and/or di(hydroxyalkyl)ethers including: 1,2-propanediol, 3- 
(n-pentyloxy)-; 1,2-propanediol, 3-(2-pentyloxy>; 1,2-propanediol, 3<3-pentyk)xy>; 
1,2-propanediol, 3-(2-methyH-butylo3qr>; 1,2-propanediol, 3-(iso-amyloxy)-; 1,2- 
propanediol, 3-(3-methyl-2-butyloxy)-; 1,2-propanediol, 3-(cyctohexyloxy)-; 1,2- 
propanediol, 3-(l-cyclohex-l-enyloxy)-; 1,3-propanediol, 2-(pentyloxy)-; 1,3- 
propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2-<3-pentyloxy>; 1,3-propanediol, 2- 
(2-methyl-l-butyloxy)-; 1,3-propanediol, 2-Ciso-amyIoxy)-; 1,3-propanediol, 2-(3- 
methyl-2-butyloxy)-; 1,3-propanediol, 2-(cyclohexyioxy)-; 1,3-propanediol, 2-(l- 
cyclohex-l-enyloxy>; 1,2-propanediol, 3-(butyloxy)-, triethoxylated; 1,2- 
propanediol, 3-<butyloxyK tetraethoxylated; 1,2-propanediol, 3-(butyloxy)-, 
pentaethoxylated; 1,2-propanediol, 3-(butyloxy>, hexaethoxylated; 1,2-propanediol, 
3-(butyloxy)-, heptaethoxylated; 1,2-propanediol, 3-(butyloxy)-, octaethoxylated; 

1.2- propanediol, 3-(butyloxy)-, nonaethoxylated; 1,2-propanediol, 3-(butyloxy)-, 
monopropoxylated; 1,2-propanediol, 3-(butyloxy>, dibutyleneoxylated; 1,2- 
propanediol, 3-(butyloxyK tributyleneoxylated; 1,2-propanediol, 3-phenyloxy-; 1,2- 
propanediol, 3-benzyloxy-; 1,2-propanediol, 3-(2-phenylethyloxy>; 1,2-propanediol, 
3-(l-phenyl-2-propanyloxy>; 1,3-propanediol, 2-phenyloxy-; 1,3-propanediol, 2-(m- 
cresyloxy)-; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3-propanediol, -benzyloxy-; 1,3- 
propanediol, 2-(2-phenylethyloxy)-; 1,3-propanediol, 2-(l-phenylethyloxy>-; bis(2- 
hydroxybutyl)ether, and/or bis(2-hydroxycyclopentyl)ether 

VII. saturated and unsaturated alicyclic diols and their derivatives including: 
(a) the saturated diols and their derivatives, including: 

l-isopropyl-l,2-cydobutanediol; 3 -ethyl-4-methyl- 1 ,2-cyclobutanedioI; 3-propyl-l,2- 
cydobutanediol; 3-isopropyl-l,2-cydobutanediol; 1 -ethyl- 1,2-cydopentanediol; 1^- 
c&nethyl-l^-cyclopeiitanediol; l,4-<Jimethyl-l,2-cydopentanediol; 2,4,5-trimethyi- 

1.3- cyclopentanediol; 3,3-dimethyl-l^-cyclopentanediol; 3,4-dimethyl-l,2- 
cydopentanediol; 3,5-dimethyl-l^-cyclopentanediol; 3-ethyl- 1,2-cyclopentanediol; 

4.4- diniethyl-l,2-<^clopentanediol; 4-ethyl-l ,2-cyclopentanediol; 1,1- 
Ws(IiydJoxyinethyl)cydoh^ l,2-Ws(hydioxymethyD^ 1,2-dhnethyl- 
1,3-cyclohexanediol; 1 ,3-bis(hydroxymethyl)cyclohexane; l,3-dimethyl-l,3- 
cyclohexanediol; l,6-dimethyl-l,3-cyclohexanediol; 1-hydroxy-cydohexaneethanol; 
1 -hydroxy-cyclohexanemethanol; l-ethyl-l,3-cyclohexanediol; 1 -methyl- 1,2- 
cydohexanediol; 2,2-dimethyl-l,3-cydohexanediol; 2,3-dimethyl-l,4- 
cydohexanediol; 2,4-dimetliyl-l,3-cydohexanediol; 2,5-dimethyl-l,3- 
cydohexanediol; 2,6-dimethyl-l,4-cyclohexanediol; 2-ethyl-l,3-cydohexanediol; 2- 
hydroxycyclohexaneethanol; 2-hydroxyethyl-l -cyclohexanol; 3-hydroxyethyl-l- 
cydohexanol; 3-hybVoxycydohexaneethanol; 3-hydroxymethylcyclohexanol; 3- 
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methyl-l,2-cyclohexanediol; 4,4-dimethyl-l,3-cydohexanediol; 4,5-dirnethyl-l,3- 
cydohexanediol; 4,6-dimethyl-l,3-cyclohexanediol; 4-etoyl-l,3-cydohexanediol; 4- 
hydroxyemyl-l-cydohexanol; 4-methyl-l,2-cyclohcxanediol; 5,5-dimethyl-l,3- 
cydohexanediol; 5-et%l-l,3-cydohexanediol; 1,2-cydoheptanediol; 2-methyl-l,3- 
cydoheptanediol; 2-methyl-l,4-cydoheptanediol; 4-methyl-l,3-cydohq»tanediol; 5- 
niethyl-l,3-cycloneptarKjdiol; 5-methyl-l,4-cydoheptanedioI; 6-methyl-l,4- 
cycloheptanediol; ; 1,3-cyclooctanediol; 1,4-cydooctanediol; l,5-cyck>octanediol; 

1.2- cydohexanediol, diethoxylate; 1,2-cydohexanediol, triethoxylate; 1,2- 
cydohexanediol, tetraethoxylate; 1,2-cydohexanediol, pentaethoxylate; 1,2- 
cydohexanediol, hexaethoxylate; 1,2-cydohexanediol, heptaethoxylate; 1,2- 
cydohexanediol, octaethoxylate; 1,2-cydohexanediol, nonaethoxylate; 1,2- 
cydohexanediol, monopropoxylate; 1,2-cydohexanediol, monobutylenoxylate; 1,2- 
cyclohexanediol, dibutylenoxylate; and/or 1,2-cyclohexanediol, tributylenoxylate; and 
(b). the unsaturated alicyclic diols including: 1,2-cydobutanedioI, 1-ethenyl -2-ethyl-; 
3-cydobutene-l,2-diol, 1,2,3,4-tetramethyl-; 3-cydobutene-l,2-dioI, 3,4-diethyl-; 3- 
cydobutene-l,2-diol, 3<l,l-dimethylethyl)-; 3-cyclobutene-l,2-diol, 3 -butyl-; 1,2- 
cyclopentanediol, l,2-dimethyl-4-methylene-; 1,2-cydopentanediol, l-ethyl-3- 
methylene-; 1,2-cyclopentanediol, 4-(l-propenyI); 3-cyclopentene- 1 ,2-diol, l-ethyl-3- 
methyl-; 1,2-cydohexanediol, l-ethenyl-; 1,2-cydohexanediol, l-methyl-3- 
methylene-; 1,2-cyclohexanediol, l-methyl-4-methylene-; 1,2-cydohexanediol, 3- 
ethenyl-; 1,2-cydohexanediol, 4-ethenyl-; 3-cyclohexene-l,2-diol, 2,6-dimethyl-; 3- 
cyclohexene-l,2-diol, 6,6-dimethyl-; 4-cyclohexene- 1 ,2-diol, 3,6-dimethyl-; 4- 
cyclohexene-l^-diol, 4,5-dimethyl-; 3-cydooctene-l,2-diol; 4-cydooctene-l,2-diol; 
and/or 5-cydooctene- 1 ,2-diol; 

Vm. Alkoxylated derivatives of C3_g diols including: 

1. 1,2-propanediol (C3) 2(Me-Ei^); 1,2-propanediol (C3) PO4; 1,2- 
propanediol, 2-methyl- (C4) (Me-E 4 . 10 ); 1,2-propanediol, 2-methyl- (C4) 2(Me- 
Ei); 1,2-propanediol, 2-methyl- (C4) PO3; 1,2-propanediol, 2-methyl- (C4) BOi; 

1.3- propanediol (C3) 2(Me-E 6 _g); 1,3-propanedioI (C3) P0 5 ^; 1,3-propanediol, 
2,2-diethyl- (C7) E^y; 1,3-propanediol, 2,2-diethyl- (C7) PO i; 1,3-propanediol, 
2^-diethyl- (C7) n-BOi.^ 1,3-propanediol, 2,2-dimethyl- (C5) 2(Me E^; 1,3- 
propanediol, 2,2-dimethyl- (C5) P03_4; 1,3-propanediol, 2-(l-methylpropyl>- (C7) 
E l-7; 1,3-propanediol, 2-(l-methylpropyI> (C7) POi; 1,3-propanediol, 2-(l- 
methylpropyl> (C7) n-BOi_ 2 ; 1,3-propanediol, 2-(2-methylpropyl)- (C7) E1.7; 1,3- 
propanediol, 2-{2-methylpropyl> (C7) POi; 1,3-propanediol, 2-(2-methyIpropyl)- 
(C7) n-BOi_ 2 ; 1,3-propanediol, 2-ethyl- (C5) (Me E^q); 1,3-propanediol, 2-ethyl- 
(C5) 2(Me Ej); 1,3-propanediol, 2-ethyl- (C5) PO3; 1,3-propanediol, 2-ethyl-2- 
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methyl- (C6) (Me E^); 1,3-propanediol, 2-ethyl-2-methyl- (Co) PO2; 1,3- 
propanediol, 2-ethyI-2-methyl- (C6) BOi; 1,3-propanediol, 2-isopropyl- (Co) (Me 
El-6); 1,3-propanediol, 2-isopropyl- (C6) PO2; 1,3-propanediol, 2-isopropyl- (C6) 
BO i; 1,3-propanediol, 2-raethyl- (C4) 2(Me E 2 _ 5 ); 1,3-propanediol, 2-methyl- (C4) 
PO4.5; 1,3-propanediol, 2-methyl- (C4) BO2; 1,3-propanediol, 2-methyl-2- 
isopropyl- (C7) E 2 _ 9 ; 1,3-propanediol, 2-methyl-2-isopropyl- (C7) POi; 1,3- 
propanediol, 2-methyl-2-isopropyl- (C7) n-BOj^; 1,3-propanediol, 2-methyl-2- 
propyl- (C7) Ej.y; 1,3-propanediol, 2-methyl-2-propyl- (C7) POj; 1,3-propanediol, 
2-methyl-2-propyl- (C7) n-BO^; 1,3-propanediol, 2-propyl- (C6) (Me E^); 1,3- 
propanediol, 2-propyl- (Co) PO2; 1,3-propanediol, 2-propyl- (C6) BOi; 

2. 1,2-butanediol (C4) (Me E 2 _g); 1,2-butanedioI (C4) PO2-3; 1,2- 
butanediol (C4) BOi; 1,2-butanediol, 2,3-dimethyl- (C6) E^ U-butanediol, 2,3- 
dimethyl- (C6) a-BO U2 ; 1,2-butanediol, 2-ethyl- (Co) E^; 1,2-butanediol, 2-ethyI- 
(C6) n-BO!; U-butanediol, 2-methyl- (C5) (Me Ej.2); 1,2-butanediol, 2-methyl- 
(C5) PO i; 1,2-butanediol, 3,3-dimethyl- (Co) E^ 1,2-butanediol, 3,3-dimethyl- 
(C6) n-BOi. 2 ; U-butanediol, 3-methyl- (C5) (Me E1.2); 1,2-butanediol, 3-methyI- 
(C5)POi; 1,3-butanediol (C4) 2(MeE 3 _ 6 ); 1,3-butanediol (C4) PO5; 1,3-butanediol 
(C4) BO2; 1,3-butanediol, 2,2^-trimetbyl- (C7) (Me E^); l,3^butanediol, 2,2,3- 
trimethyl- (C7) POi_ 2 ; 1,3-butanediol, 2,2-dimethyl- (C6) (Me E 3 ^); 1,3- 
butanediol, 2,2-dimethyl- (C6) PO3; 1,3-butanediol, 2,3-dimethyl- (Co) (Me E 3 ^); 
1,3-butanediol, 2,3-dimethyl- (Co) PO3; 1,3-butanediol, 2-ethyl- (Co) (Me E^; 

1.3- butanediol, 2-ethyl- (C6) PO^; 1,3-butanediol, 2-ethyl- (Co) BO i; 1,3- 
butanediol, 2-ethyl-2-methyl- (C7) (Me Etf; 1,3-butanediol, 2-ethyl-2-methyl- (C7) 
POi; 1,3-butamsdiol, 2-ethyl-2-methyl- (C7) n-BC^; 1,3-butanediol, 2-ethyl-3- 
methyl- (C7) (Me Etf; 1,3-butanediol, 2-ethyl-3-methyl- (C7) POi; 1,3-butanediol, 
2-ethyl-3-methyl- (C7) n-BC^.4; 1,3-butanediol, 2-isopropyi- (C7) (Me Ei); 1,3- 
butanediol, 2-isopropyl- (C7) POi; 1,3-butanediol, 2-isopropyl- (C7) n-BO^; U- 
butanediol, 2-methyl- (C5) 2(Me Ejj); 1,3-butanediol, 2-methyl- (C5) P0 4 ; 1,3- 
butanediol, 2-propyl- (C7) E 2 _9; U-butanediol, 2-propyl- (C7) PO]; U-butanediol, 

2- propyl- (C7) n-BO^; 1,3-butanediol, 3-methyl- (C5) 2(Me E^); 1,3-butanediol, 

3- methyl- (C5) PO4; 1,4-butanediol (C4) 2(Me E 2 ^); 1,4-butanediol (C4) PO4.5; 

1.4- butanediol (C4) BC-j; 1,4-butanediol, 2,2,3-trimethyl- (C7) E 2 _9; 1,4-butanediol, 
2,2,3-trimethyl- (C7) PO i; 1,4-butanediol, 2,2,3-trimethyl- (C7) n-BO^; 1,4- 
butanediol, 2,2-dimethyl- (Co) (Me E^); 1,4-butanediol, 2,2-dimethyl- (C6) PO2; 
1,4-butanediol, 2,2-dimethyl- (C6) BOi; 1,4-butanediol, 2,3-dimethyl- (Co) (MeE^ 
6); 1,4-butanediol, 2,3-dimethyl- (Co) PC7; 1,4-butanediol, 2,3-dimethyl- (C6) BOj; 
1,4-butanediol, 2-ethyl- (C6) (Me E M ); 1,4-butanediol, 2-ethyl- (C6) PO^ 1,4^ 
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butanediol, 2-ethyl- (C6) BO i; 1,4-butanediol, 2-ethyl-2-methyl- (C7) Ej.y; 1,4- 
butanediol, 2-ethyl-2-methyl- (C7) PO i; 1,4-butanediol, 2-ethyl-2-methyl- (C7) n- 
BOi. 2 ; 1,4-butanediol, 2-ethyl-3-methyI- (C7) E^; 1,4-butanediol, 2-ethyl-3- 
methyl- (C7) POi; 1,4-butanediol, 2-ethyl-3-methyl- (C7) n-BOi.2; 1,4-butanediol, 
2-isopropyi- (C7) E1.7; 1,4-butanediol, 2-isopropyl- (C7) POi; 1,4-butanediol, 2- 
isopropyl- (C7) n-BOi_ 2 ; 1,4-butanediol, 2-methyl- (C5) (Me E6_io); 1,4- 
butanediol, 2-methyl- (C5) 2(Me Ei); 1,4-butanediol, 2-methyl- (C5) PO3; 1,4- 
butanediol, 2-methyl- (C5) BOi; 1,4-butanediol, 2-propyl- (C7) E^; 1,4- 
butanediol, 2-propyl- (C7) n-BO^; 1,4-butanediol, 3-ethyl-l-methyl- (C7) E 2 . 9 ; 
1,4-butanediol, 3-ethyl-l-methyl- (C7) PO i; 1,4-butanediol, 3-ethyl-l-methyl- (C7) 
n-BO!_3; 2,3-butanediol (C4) (Me E^jq); 2,3-butanediol (C4) 2(Me Ej); 2,3- 
butanediol (C4) P0 3 _4; 2,3-butanediol (C4) BOi; 2,3-butanediol, 2,3-dimethyl- (C6) 
E3.9; 2,3-butanediol, 2,3-dimethyl- (C6) PO^ 2,3-butanediol, 2,3-dimethyl- (C6) n- 
BO!_ 3 ; 2,3-butanediol, 2-methyl- (C5) (Me E^s); 2,3-butanediol, 2-methyl- (C5) 
PO2; 2,3-butanediol, 2-methyl- (C5) BO^ 

3. 1,2-pentanediol (C5) E 3 . 10 ; 1,2-pentanediol, (C5) POi; 1,2- 
pentanediol, (C5) n-B02.3; 1,2-pentanediol, 2-methyl (C6) E1.3; U-pentanediol, 2- 
methyl (C6) n-BOi; 1,2-pentanediol, 2-methyl (C6) BO\; 1,2-pentanediol, 3-methyl 
(C6) E!. 3 ; 1,2-pentanediol, 3-methyl (C6) n-BOi; 1,2-pentanediol, 4-methyI (C6) 
Ei_ 3 ; 1,2-pentanediol, 4-methyl (C6) n-BO i; 1,3-pentanediol (C5) 2(Me-Ei_2>; l > 3 ~ 
pentanediol (C5) PO3.4; 1,3-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,3- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,3-pentanediol, 2,2-dimethyl- (C7) n-BC^; 

1.3- pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 2,3-dimethyl- (C7) 
POj; 1,3-oentanediol, 2,3nlimethyl- (C7) 11-BO2.4; U-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ei); 1,3-pentanediol, 2,4-dimethyl- (C7) POi; 1,3-pentanediol, 2,4- 
dimethyl- (C7) 11-BO2-4; 1,3-pentanediol, 2-ethyl- (C7) E2.9; 1,3-pentanediol, 2- 
ethyl- (C7) POi; 1,3-pentanediol, 2-ethyl- (C7) n-BOi_ 3 ; 1,3-pentanediol, 2-methyl- 
(C6) 2(Me-Ei^); 1,3-pentanediol, 2-methyl- (C6) PO2-3; 1,3-pentanediol, 2- 
methyl- (C6) BO i; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 

3.4- dimethyl- (C7) POj; 1,3-pentanediol, 3,4-dimethyl- (C7) n-BC^ 1,3- 
pentanediol, 3-methyl- (C6) (Me-E^); 1,3-pentanediol, 3-methyl- (Co) PO23; 1,3- 
pentanediol, 3-methyl- (C6) BOi; 1,3-pentanediol, 4,4-dimethyl- (C7) (Me-E^; 1,3- 
pentanediol, 4,4-dimethyl- (C7) POi; 1,3-pentanediol, 4,4-dimethyl- (C7) n-BC>2_4; 
1,3-pentanediol, 4-methyl- (C6) (Me-Ej^); l,3-|>entanediol, 4-methyl- (C6) PO2.3; 
1,3-pentanediol, 4-methyl- (C6) BO^ 1,4-pentanediol, (C5) 2(Me-Ei_2); 1,4- 
pentanediol (C5) PO3.4; 1,4-pentanediol, 2^-dimethyl- (C7) (Me-Ei); 1,4- 
pentanediol, 2,2-dimethyl- (C7) POj; 1,4-pentanediol, 2^-dimethyl- (C7) n-B02^; 
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1,4-pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 2,3-dimethyl- (C7) 
PO i; 1,4-pentanediol, 2,3-dimethyl- (C7) n-B0 2 ^; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,4-pentanediol, 2,4-dimethyl- (C7) POi; 1,4-pentanediol, 2,4- 
dimethyl- (C7) n-BO^; 1,4-pentanediol, 2-methyl- (C6) (Me-E^); 1,4- 
pentanediol, 2-methyl- (C6) PO2.3; 1,4-pentanediol, 2-methyl- (C6) BO i; 1^4- 
pentanediol, 3,3-dimethyl- (C7) (Me-E^; 1,4-pentanediol, 3,3-dimethyl- (C7) PO i; 

1.4- pentanediol, 3,3-dimethyl- (C7) n-B02-4; 1,4-pentanediol, 3,4-dimethyl- (C7) 
(Me-Ej); 1,4-pentanediol, 3,4-dimethyl- (C7) PO i; 1,4-pentanediol, 3,4-dimethyI- 
(C7) n-BO^; 1,4-pentanediol, 3-methyl- (C6) 2(Me-E 1 _ 6 ); 1,4-pentanediol, 3- 
methyl- (C6) PO2.3; 1,4-pentanediol, 3-methyl- (C6) BO i; 1,4-pentanediol, 4- 
methyl- (C6) ^e-E^); 1,4-pentanediol, 4-methyl- (Co) PO2.3; 1,4-pentanediol, 
4-methyl- (C6) BO i; 1,5-pentanediol, (C5) (Me-E^o); 1,5-pentanediol (C5) 2(Me- 
EO; 1,5-pentanediol (C5) PO3; 1,5-pentanediol, 2,2-dimethyl- (C7) E U7 , 1,5- 
pentanediol, 2,2-dimethyl- (C7) PO i; 1,5-pentanediol, 2,2-dimethyl- (C7) n-BO^ 

1.5- pentanediol, 2,3-dimethyl- (C7) Ej.y; 1,5-pentanediol, 2,3-dimethyl- (C7) POi; 
1,5-pentanediol, 2,3-dimethyl- (C7) n-BOj^ 1,5-pentanediol, 2,4-dimethyl- (C7) 
E!. 7 ; 1,5-pentanediol, 2,4-dimethyI- (C7) POi; 1,5-pentanediol, 2,4-dimethyl- (C7) 
n-BOi. 2 ; 1,5-pentanediol, 2-ethyl- (C7) E^s; 1,5-pentanediol, 2-ethyl- (C7) n-BOi_ 
2; 1,5-pentanediol, 2-methyl- (C6) (Me-E M ); 1,5-pentanediol, 2-methyl- (C6) PO2; 
1,5-pentanediol, 3,3-dimethyl- (C7) Ej.y; 1,5-pentanediol, 3,3-dimethyl- (C7) PoJ 
1,5-pentanediol, 3,3-dimethyl- (C7) n-BO^; 1,5-pentanediol, 3-methyl- (C6) (MeJ 
Em); 1,5-pentanediol, 3-methyl- (C6) PO2; 2,3-pentanediol, (C5) (Me-E^); 2,3- 
pentanediol, (C5) PO2; 2,3-pentanediol, 2-methyl- (C6) E^y; 2,3-pentanediol, 2- 
methyl- (C6) PO i; 2,3-pentanediol, 2-methyl- (C6) n-BOj.^ 2,3-pentanediol, 3- 
methyl- (C6) E1.7; 2,3-pentanediol, 3-methyl- (C6) POj; 2,3-pentanediol, 3-methyl- 
(C6) n-BOi_ 2 ; V-pentanediol, 4-methyl- (C6) E U7 ; 2,3-pentanediol, 4-methyl- 
(C6) PO i; 2,3-pentanediol, 4-methyl- (C6) n-BO^ 2,4-pentanediol, (C5) 2(Me- 
Em); 2,4-pentanediol (C5) PO4; 2,4-pentanediol, 2,3-dimethyl- (C7) (Me-E^); 
2,4-pentanediol, 2,3-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 2,4-dimethyl- (C7) (MjJ 
E M ); 2,4-pentanediol, 2,4-dimethyl- (C7) PO^ 2,4-pentanediol, 2-methyl- (C7) 
(Me-EMO); 2,4-pentanediol, 2-methyl- (C7) PO3; 2,4-pentanediol, 3,3-diraethyl- 
(C7) (Me-Ej^); 2,4-pentanediol, 3,3-dimethyl- (C7) PO^ 2,4-pentanediol, 3- 
methyl- (C6) (Me-E 5 . 10 ); 2,4-pentanediol, 3-methyl- (C6) PO3; 

4. 1,3-hexanediol (C6) (Me-E^s); 1,3-hexanediol (C6) PC^; 1,3- 
hexanediol (C6) BO^ 1,3-hexanediol, 2-methyl- (C7) E 2 . 9 ; 1,3-hexanediol, 2- 
methyl- (C7) POj; 1,3-hexanediol, 2-methyl- (C7) n-BOi.3; 1,3-hexanediol, 2- 
methyl- (C7) BO i; 1,3-hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,3-hexanediol, 3-methyl- 
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(C7) PO i; 1,3-hexanediol, 3-methyl- (C7) n-BO^; 1,3-hexanediol, 4-methyl- (C7) 
E 2 . 9 ; 1,3-hexanediol, 4-methyl- (C7) POi; 1,3-hexanediol, 4-methyl- (C7) n-BO^; 
1,3-hexanediol, 5-methyl- (C7) E 2 . 9 ; 1,3-hexanediol, 5-methyl- (C7) PO i; 1,3- 
hexanediol, 5-methyl- (C7) n-BO^; 1,4-hexanediol (C6) (Me-E^s); 1,4-hexanediol 
(C6) PO2; 1,4-hexanediol (C6) BO i; 1,4-hexanediol, 2-methyl- (C7) E 2 . 9 ; 1,4- 
hexanediol, 2-methyl- (C7) PO i; 1,4-hexanediol, 2-methyl- (C7) n-BO^; 1,4- 
hexanediol, 3-methyl- (C7) E 2 _ 9 ; 1,4-hexanediol, 3-methyl- (C7) PO i; 1,4- 
hexanediol, 3-methyl- (C7) n-BOi.3; 1,4-hexanediol, 4-methyl- (C7) E 2 . 9 ; 1,4- 
hexanediol, 4-methyl- (C7) PO i; 1,4-hexanediol, 4-methyl- (C7) n-BOi.3; 1,4- 
hexanediol, 5-methyl- (C7) E 2 . 9 ; 1,4-hexanediol, 5-methyl- (C7) PO i; 1,4- 
hexanediol, 5-methyl- (C7) n-BO^; 1,5-hexanediol (C6) (Me-E^s); 1,5-hexanediol 
(C6) PO2; 1,5-hexanediol (C6) BOi; 1,5-hexanediol, 2-methyl- (C7) E 2 . 9 ; 1,5- 
hexanediol, 2-methyl- (C7) PO i; 1,5-hexanediol, 2-methyl- (C7) n-BO^; 1,5- 
hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,5-hexanediol, 3-methyl- (C7) PO^ 1,5- 
hexanediol, 3-methyl- (C7) n-BO^; 1,5-hexanediol, 4-methyl- (C7) E 2 . 9 ; 1,5- 
hexanediol, 4-methyl- (C7) POj; 1,5-hexanediol, 4-methyl- (C7) n-BO^; 1,5- 
hexanediol, 5-methyl- (C7) E 2 .q; 1,5-hexanediol, 5-methyl- (C7) PO i; 1,5- 
hexanediol, 5-methyl- (C7) n-BOi_ 3 ; 1,6-hexanediol (C6) (Me-Ej.^; 1,6-hexanediol 
(C6) PO!_ 2 ; 1,6-hexanediol (C6) n-B0 4 ; 1,6-hexanediol, 2-methyl- (C7) E1.5; 1,6- 
hexanediol, 2-methyl- (C7) n-BOi_ 2 ; 1,6-hexanediol, 3-methyl- (C7) E^s; 1,6- 
hexanediol, 3-methyl- (C7) n-BOj^; 2,3-hexanediol (C6) E^; 2,3-hexanediol (C6) 
n -BOi; 2,3-hexanediol (C6) BOi; 2,4-hexanediol (C6) (Me-E 3 .g); 2,4-hexanediol 
(C6) PO3; 2,4-hexanediol, 2-methyl- (C7) (Me-Ej.^; 2,4-hexanediol 2-methyl- (C7) 
PO!. 2 ; 2,4-hexanediol, 3-methyl- (C7) (Me-Ej.^; 2,4-hexanediol 3-methyl- (C7) 
POl-2; 2,4-hexanediol, 4-methyl- (C7) (Me-E^; 2,4-hexanediol 4-methyl- (C7) 
POl-2; 2,4-hexanediol, 5-methyl- (C7) (Me-E^; 2,4-hexanediol 5-methyl- (C7) 
PO!. 2 ; 2,5-hexanediol (C6) (Me-E 3 _g); 2,5-hexanediol (C6) PO3; 2,5-hexanediol, 2- 
methyl- (C7) (Me-Ej.^; 2,5-hexanediol 2-methyl- (C7) POi_ 2 ; 2,5-hexanediol, 3- 
methyl- (C7) (Me-Ej.^; 2,5-hexanediol 3-methyl- (C7) POj. 2 ; 3,4-hexanediol (C6) 
EOi_ 5 ; 3,4-hexanediol (C6) n-BO!; 3,4-hexanediol (C6) BOi; 

5. 1,3-heptanediol (C7) E1.7; 1,3-heptanedioI (C7) POx; 1,3- 
heptanediol (C7) n-BOi.^ 1,4-heptanediol (C7) E1.7; 1,4-heptanediol (C7) POi; 
1,4-heptanedio! (C7) n-BO^fc 1,5-heptanediol (C7) E^y; 1,5-heptanediol (C7) 
POi; 1,5-heptanediol (C7) n-BO^ 1,6-heptanediol (C7) E^; 1,6-heptanediol 
(C7) PO i; 1,6-heptanediol (C7) n-BOi. 2 ; 1,7-heptanediol (C7) Ej.^ 1,7- 
heptanediol (C7) n-BOj; 2,4-heptanediol (C7) E3.K); 2,4-heptanediol (C7) (Me-Ej); 
2,4-heptanediol (C7) POi; 2,4-heptanediol (C7) n-B03; 2,5-heptanediol (C7) E3.10; 
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2,5-heptanediol (C7) (Me-Ej); 2,5-heptanediol (C7) PO i; 2,5-heptanediol (C7) n- 
B0 3 ; 2,6-heptanediol (C7) E 3 . 10 ; 2,6-heptanediol (C7) (Me-E]); 2,6-heptanediol 
(C7) POi; 2,6-heptanediol (C7) n-B03; 3,5-heptanediol (C7) E3.10; 3,5-heptanediol 
(C7) (Me-Ei); 3,5-heptanediol (C7) POj; 3,5-heptanediol (C7) n-B03; 

6. 1,3-butanediol, 3-roethyI-2-isopropyl- (C8) POj; 2,4-pentanediol, 
2,3,3-trimethyl- (C8) POi; 1,3-butanediol, 2^-diethyl- (C8) E2.5; 2,4-hexanediol, 

2.3- dimethyl- (C8) E 2 .s; 2,4-hexanediol, 2,4-dimethyl- (C8) E2.5; 2,4-hexanediol, 
2,5-dimethyl- (C8) E2.5; 2,4-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 

3.4- dimethyl- (C8) E2.5; 2,4-hexanediol, 3,5-dimethyI- (C8) E 2 . 5 ; 2,4-hexanediol, 

4.5- dimethyl- (C8) E2.5; 2,4-hexanediol, 5,5-dhnethyI- (C8) E 2 . 5 ; 2,5-hexanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 3,3-dimethyl- (C8) E2.5; 2,5-hexanediol, 

3.4- dimethyl- (C8) E 2 .s; 3,5-heptanediol, 3-methyl- (C8) E 2 .s; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BOj_2; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BO]_ 2 ; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BOi. 2 ; 2,4- 
hexanediol, 3,3-dimethyl- (C8) n-BO]_ 2 ; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BO]. 
2; 2,4-hexanediol, 3,5-dimethyI- (C8) n-BO]_ 2 ; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BOx.2; 2,4-hexanediol, 5,5-dimethyl-, n-BO]_ 2 ; 2,5-hexanediol, 2,3-dimethyl- 
(C8) n-BOi.2; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BO]_ 2 ; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BO]_ 2 ; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BO]_ 2 ; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BO]_ 2 ; 3,5-heptanediol, 3-methyl- (C8) n-BO]_2; 
1,3-propanediol, 2-(l,2rdimethylpropyl)- (C8) n-BOi; 1,3-butanediol, 2-ethyl-2,3- 
dimethyl- (C8) n-BOj; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BOi; 1,4- 
butanediol, 3-methyl-2-isopropyl- (C8) n-BOj; 1,3-pentanediol, 2,2,3-trimethyl- 
(C8) n-BOi; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BO]; 1,3-pentanediol, 2,4,4- 
trimethyl- (C8) n-BOj; 1,3-pentanediol, 3,4,4-trimethyI- (C8) n-BOi; 1,4- 
pentanediol, 2^,3-trimethyl- (C8) n-BOi; 1,4-pentanediol, 2,2,4-trimethyl- (C8) n- 
BOi; 1,4-pentanediol, 2,3,3-trimethyl- (C8) n-BOi; 1,4-pentanediol, 2,3,4-trimethyl- 
(C8) n-BOj; 1,4-pentanediol, 3,3,4-trimethyl- (C8) n-BOi; 2,4-pentanediol, 2,3,4- 
trimethyl- (C8) n-BO]; 2,4-hexanediol, 4-ethyl- (C8) n-BOj; 2,4-heptanediol, 2- 
methyl- (C8) n-BOj; 2,4-heptanediol, 3-methyl- (C8) n-BO]; 2,4-heptanediol, 4- 
methyl- (C8) n-BOj; 2,4-heptanediol, 5-methyl- (C8) n-BOj; 2,4-heptanediol, 6- 
methyl- (C8) n-BOj; 2,5-heptanediol, 2-methyl- (C8) n-BOj; 2,5-heptanediol, 3- 
methyl- (C8) n-BO]; 2,5-heptanediol, 4-methyl- (C8) n-BOj; 2,5-heptanediol, 5- 
methyi- (C8) n-BOj; 2,5-heptanediol, 6-methyl- (C8) n-BOj; 2,6-heptanediol, 2- 
methyl- (C8) n-BOj; 2,6-heptanediol, 3-methyl- (C8) n-BOj; 2,6-heptanediol, 4- 
methyl- (C8) n-BO]; 3,5-heptanediol, 2-methyl- (C8) n-BOj; 1,3-propanediol, 2- 
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(1,2-dimethylpropyl)- (C8) Ei_ 3 ; 1,3-butanediol, 2-emyI-2,3-dimethyl- ( C8 ) E l-3i 

1.3- butanediol, 2-metbyl-2-isopropyl- (C8) Ei_ 3 ; 1,4-butanediol, 3-methyl-2- 
isopropyl- (C8) E u y, 1,3-pemanedioI, 2A3-trimethyl- (C8) E^; 1,3-pentanedioI, 
2,2,4-trimethyl- (C8) E|_3; 1,3-pentanedioI, 2,4,4-trimethyl- (C8) E!_ 3 ; 1,3- 
pentanediol, 3,4,4-trimethyl- (C8) E1.3; 1,4-pentanediol, 2,2,3-trimethyi- (C8) E^; 

1.4- pentanediol, 2,2,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
Ei_ 3 ; 1,4-pentanediol, 2,3,4-trimethyl- (C8) E^; 1,4-pentanediol, 3,3,4-trimethyi- 
(C8) Ei_ 3 ; 2,4-pentanediol, 2,3,4-trimethyl- (C8) E^; 2,4-hexanediol, 4-ethyl- (C8) 
Ei_ 3 ; 2,4-heptanediol, 2-methyl- (C8) E^; 2,4-heptanediol, 3-methyl- (C8) Ej.^ 
2,4-heptanediol, 4-methyl- (C8) E^; 2,4-heptanediol, 5-methyl- (C8) E^; 2,4- 
heptanediol, 6-methyl- (C8) E^; 2,5-heptanediol, 2-methyl- (C8) E^; 2,5- 
heptanediol, 3-methyl- (C8) E^ 3 ; 2,5-heptanediol, 4-methyl- (C8) E W ; 2,5- 
heptanediol, 5-methyl- (C8) E^; 2,5-heptanediol, 6-methyl- (C8) E^; 2,6- 
heptanediol, 2-methyl- (C8) E^; 2,6-heptanediol, 3-methyl- (C8) Ei_ 3 ; 2,6- 
heptanediol, 4-methyl- (C8) E^; and/or 3,5-heptanediol, 2-methyl- (C8) Ei_ 3 ; and 

7. mixtures thereof, 
DC aromatic diols including: l-phenyH,2-ethanediol; l-phenyl-l,2-propanediol; 
2-phenyl-l,2-propanediol; 3-phenyI-l,2-propanediol; l-(3-methylphenyl)-l,3- 
propanediol; 1 -<4-methylphenyl> 1 ,3 -propanediol; 2-methyl- 1 -phenyl- 1,3- 
propanediol; l-phenyl-l,3-butanediol; 3-phenyl-l,3-butanediol; l-phenyl-1,4- 
butanediol; 2-phenyl-l ,4-butanediol; and/or l-pneiiyl-2>butanediol; 
X. solvents which have a ClogP value of from about 0. 15 to about 0.64 and are 
homologs, or analogs, of the above structures where one, or more, CH2 groups are 
added while, for each CH2 group added, two hydrogen atoms are removed from 
adjacent carbon atoms in the molecule to form one carbon-carbon double bond, thus 
holding the number of hydrogen atoms in the molecule constant, including the 
following: 

1,3-Propanediol, 2,2-di-2-propenyl-; 1,3-Propanediol, 2-(l-pentenyI)-; 1,3- 
Propanediol, 2-(2-methyI-2-propenvi)-2-(2-propenvl>; 1,3-Propanediol, 2-(3-methyl- 

1- butenyl)-; 1,3-Propanediol, 2-(4-pentenyi>; 1,3-Propanediol, 2-ethyl-2-{2-methyl- 

2- propenyl)-; 1,3-Propanediol, 2-ethyI-2-(2-propenvl)-; 1,3-Propanediol, 2-methyl-2- 
(3HijethyM-butenyI)-; 1,3-Butanediol, 2^-diaDyl-; 1,3-Butanediol, 2-(l-ethyl-l- 
propenyl>; 1,3-Butanediol, 2-(2-butenyl)-2-methyI-; 1,3-Butanediol, 2-(3-methyI-2- 
butenyl)-; 1,3-Butanediol, 2-ethyI-2-(2-propenyl)-; 1,3-Butanediol, 2-methyI-2-(l- 
methyl-2-propenyl>; 1,4-Butanediol, 2,3-bis(l -methylethylidene)-; 1,4-Butanediol, 
2-{3-methyl-2-butenyl)-3-methylene-; 2-Butene-l,4-diol, 2-{l ) l-dimethylpropyl>; 2- 
Butene-l,4-diol, 2-(l-methylpropyl>; 2-Butene-l,4-dioI, 2-butyl-; 1,3-Pentanediol, 
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2-ethenyl-3-ethyl-; 1,3-Pentanediol, 2-ethenyl-4,4-dimethyI-; 1,4-Pentanediol, 3- 
methyl-2-(2-propenyl)-; 1,5-Pentanediol, 2-(l-propenyI)-; 1,5-Pentanediol, 2-(2- 
propenyl)-; 1,5-Pentanediol, 2-ethyHdene-3-methyl-; 1,5-Pentanediol, 2-propyBdene-; 
2,4-Pentanediol, 3-ethyUdene-2,4-dimethyl-; 4-Pentene-l,3-diol, 2-(l,l- 
dimethylethylH 4-Pentene-l,3-diol, 2-ethyl-2,3-diinethyK; 1,4-Hexanediol, 4-ethyI- 
2-methylene-; l,5-Hexadiene-3,4-diol, 2,3,5-trimethyI-; l,5-Hexadiene-3,4-diol, 5- 
ethyl-3-methyl-; 1,5-Hexanediol, 2-(l-methyIethenyl>; 1,6-Hexanediol, 2-ethenyl-; 1- 
Hexene-3,4-diol, 5,5-dimethyl-; l-Hexene-3,4-diol, 5,5-dimethyl-; 2-Hexene-l,5- 
diol, 4-ethenyl-2,5-dimethyl-; 3-Hexene-l,6-diol, 2-ethenyl-2,5-dimethyl-; 3-Hexene- 
1,6-diol, 2-ethyl-; 3-Hexene-l,6-diol, 3,4-dimethyl-; 4-Hexene-2,3-diol, 2,5- 
dimethyl-; 4-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-l,3-diol, 3-(2-propenyi)-; 5- 
Hexene-2,3-diol, 2,3-dimethyl-; 5-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-2,3- 
diol 3,5-dimethyl-; 5-Hexene-2,4-diol, 3-etheiiyI-2,5-dimethyl-; 1,4-Heptanediol, 6- 
methyl-5-methylen^; l,5-Heptadiene-3,4-dioI, 2,3-dimethyl-; l,5-Heptadiene-3,4- 
diol, 2,5-dimethyl-; l,5-Heptadiene-3,4-diol, 3,5-dimethyl-; 1,7-Heptanediol, 2,6- 
bis(methylene)-; 1,7-Heptanediol, 4-methylene-; l-Heptene-3,5-diol, 2,4-dimethyl-; 
l-Heptene-3,5-diol, 2,6-dimethyl-; l-Heptene-3,5-diol, 3-ethenyl-5-methyl; 1- 
Heptene-3,5-diol, 6,6-dimethyl-; 2,4-Heptadiene-2,6-diol, 4,6-dimethyl-; 2,5- 
Heptadiene-l,7-diol, 4,4-dimethyl-; 2,6-Heptadiene-l,4-diol, 2,5,5-trimethyl-; 2- 
Heptene-l,4-diol, 5,6-dimethyl-; 2-Heptene-l,5-dioI, 5-ethyI-; 2-Heptene-l,7-diol, 2- 
methyl-; 3-Heptene-l,5-dioI, 4,6-dimethyl-; 3-Heptene-l,7-diol, 3-methyI-6- 
methylene-; 3-Heptene-2,5-diol, 2,4-dimethyl-; 3-Heptene-2,5-diol, 2,5-dimethyl-; 3- 
Heptene-2,6-diol, 2,6-dimethyl-; 3-Heptene-2,6-diol, 4,6-dimethyl-; 5-Heptene-l,3- 
diol, 2,4-dimethyl-; 5-Heptene-l,3-diol, 3,6-dimethyl-; 5-Heptene-l,4-diol, 2,6- 
dimethyl-; 5-Heptene-l,4-dioI, 3,6-dimethyl-; 5-Heptene-2,4-diol, 2,3-dimethyl-; 6- 
Heptene-l,3-diol, 2,2-dimethyl-; 6-Heptene-l,4-diol, 4-(2-propenyl)-; 6-Heptene- 
1,4-diol, 5,6-dimethyl-; 6-Heptene-l,5-diol, 2,4-dimethyl-; 6-Heptene-l,5-diol, 2- 
ethyfidene-6-methyl-; 6-Heptene-2,4-diol, 4-(2-propeiiyl)-; 6-Heptene-2,4-dioI, 5,5- 
dimethyl-; 6-Heptene-2,5-diol, 4,6-dimethyl-; 6-Heptene-2,5-diol, 5-ethenyM- 
methyl-; 1,3-Octanediol, 2-methylene-; l,6-Octadiene-3,5-dioI, 2,6-dimethyl-; 1,6- 
Octadiene-3,5-diol, 3,7-dimethyl-; l,7-Octadiene-3,6-dioI, 2,6^dimethyi-; 1,7- 
Octadiene-3,64iol, 2,7-dimethyl-; l,7-Octadiene-3,6-diol, 3,6-dimethyl-; 1-Octene- 

3.6- diol, 3-ethenyl-; 2,4,6-Octatriene-l,8-diol, 2,7-dimethyl-; 2,4-Octadiene-l,7-diol, 

3.7- dimethyl-; 2,5-Octadiene-l,7-diol, 2,6-dimethyl-; 2,5-Octadiene-l,7-diol, 3,7- 
dimethyl-; 2,6-Octadiene-l,4-diol, 3,7-dimethyl- (Rosiridol); 2,6-Octadiene-l,8-diol, 
2-methyl-; 2,7-Octadieiie-l,4-diol, 3,7-dimethyl-; 2,7-Octadiene-l,5-diol, 2,6- 
dimethyi-; 2,7-Octadiene-l,6-diol, 2,6-dimethyl- (8-HydroxylinalooI); 2,7-Octadiene- 
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1.6- diol, 2,7-dimethyl-; 2-Octene-l,4-diol; 2-Octene-l,7-diol; 2-Octene-l,7-diol, 2- 
methyI-6-methylene-; 3,5-Octadiene-l,7-diol, 3,7-dimethyl-; 3,5-Octadiene-2,7-diol, 

2.7- dimethyl-; 3,5-Octanediol, 4-raethylene-; 3,7-Octadiene-l,6-diol, 2,6-dimethyl-; 
3,7-Octadiene-2,5-diol, 2,7-dimethyl-; 3,7-Octadiene-2,6-diol, 2,6-dimethyl-; 3- 
Octene-l,5-diol, 4-methyl-; 3-Octene-l,5-diol, 5-methyl-; 4,6-Octadiene-l,3-diol, 

2.2- dimethyl-; 4,7-Octadiene-2,3-diol, 2,6-dimethyl-; 4,7-Octadiene-2,6-dioI, 2,6- 
dimethyl-; 4-Octene- 1,6-diol, 7-methyi-; 2,7-bis(methylene)-; 2-methylene-; 5,7- 
Octadiene-l,4-diol, 2,7-dimethyl-; S,7-Octadiene-l,4-diol, 7-methyl-; 5-Octene-l,3- 
diol; 6-Octene-l,3-diol, 7-methyl-; 6-Octene-l,4-diol, 7-methyl-; 6-Octene-l,5-diol; 

6- Octene-l,5-diol, 7-methyl-; 6-Octene-3,5-diol, 2-methyl-; 6-Octene-3,5-diol, 4- 
methyl-; 7-Octene-l,3-diol, 2-methyl-; 7-Octene-l,3-diol, 4-methyl-; 7-Octene-l,3- 
dioL 7-methyl-; 7-Octene-l,5-diol; 7-Octene-l,6-diol; 7-Octene-l,6-diol, 5-methyl-; 

7- Octene-2,4-diol, 2-methyl-6-methylene-; 7-Octene-2,5-diol, 7-methyl-; 7-Octene- 
3,5-diol, 2-methyl-; l-Nonene-3,5-diol; l-Nonene-3,7-diol; 3-Nonene-2,5-diol; 4,6- 
Nonadiene-l,3-diol, 8-methyl-; 4-Nonene-2,8-diol; 6,8-Nonadiene-l,5-diol; 7- 
Nonene-2,4-diol; 8-Nonene-2,4-diol; 8-Nonene-2,5-diol; l,9-Decadiene-3,8-diol; 
and/or l,9-Decadiene-4,6-diol; and 

XL mixtures thereof. 

3. The aqueous, stable, fabric softener composition of Claim 1 comprising: 

A. said fabric softener active, 

B. less than about 35% by weight of said principal solvent, said principal solvent 
being selected from the group consisting of: 

L hexane diol isomers including: 2,3-butanediol, 2,3-dimethyl-; 1,2-butanediol, 

2.3- dimethyl-; 1,2-butanediol, 3,3-dimethyl-; 2,3-pentanediol, 2-methyl-; 2,3- 
pentanediol, 3-methyl-; 2,3-pentanediol, 4-methyl-; 2,3-hexanediol; 3,4-hexanediol; 
1,2-butanediol, 2-ethyl-; 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3-methyl-; 1,2- 
pentanediol, 4-methyl-; and/or 1,2-hexanediol; 

H. heptane diol isomers including: 1,3-propanediol, 2-butyl-; 1,3-propanediol, 
2,2-diethyl-; 1,3-propanediol, 2-{l-methylpropyl>; 1 ^-propanediol, 2-(2- 
methylpropvl>; 1,3-propanediol, 2-methyl-2-propyl-; 1,2-butanediol, 2,3,3-trimethyl- 
; 1,4-butanediol, 2-ethyl-2-methyl-; 1,4-butanedioL 2-ethyl-3-methyl-; 1,4-butanediol, 
2-propyl-; 1,4-butanediol, 2-isopropyl-; 1,5-pentanediol, 2^-dimethyl-; 1,5- 
pentanediol, 2,3-dimethyl-; 1,5-pentanediol, 2,4-dimethyl-; 1,5-pentanediol, 3,3- 
dimethyl-; 2,3-pentanediol, 2,3-dimethyi-; 2,3-pentanediol, 2,4-dimethyl-; 2,3- 
pentanediol, 3,4-dimethyl-; 2,3-pentanediol, 4,4-dimethyl-; 3,4-pentanediol, 2,3- 
dimethyl-; 1,5-pentanediol, 2-ethyl-; 1,6-hexanediol, 2-methyl-; 1,6-hexanediol, 3- 
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methyl-; 2,3-hexanediol, 2-methyl-; 2,3-hexanediol, 3-methyI-; 2,3-hexanediol, 4- 
methyl-; 2,3-hexanediol, 5-methyl-; 3,4-hexanediol, 2-methyl-; 3,4-hexanediol, 3- 
methyl-; 1,3-heptanediol; 1,4-heptanediol; 1,5-heptanediol; and/or 1,6-heptanedioI; 
m octane <fi°l isomers including: 1,3-propanediol, 2-(2-methylbutyI)-; 1,3- 
propanediol, 2-(l,l-diniethylpropyI)- 1,3-propanediol, 2-{l,2-dimethylpropyl)-; 1,3- 
propanediol, 2-(l-ethylpropyl>; 1,3-propanediol, 2-(l-inethylbutyl)-; 1,3- 
propanediol, 2-(2,2-dimethylpropyl)-; 1,3-propanediol, 2-<3- me thylbutyl>; 1,3- 
propanediol, 2-butyl-2-inethyl-; 1,3-propanediol, 2-ethyl-2-isopropyl-; 1,3- 
propanediol, 2-ethyl-2-propyl-; 1,3-propanediol, 2-methyl-2-(l-inethyipropyl>; 1,3- 
propanediol, 2-methyl-2-(2-methylpropylK 1,3-propanediol, 2-tertiary-butyl-2- 
methyi-; 1,3-butanediol, 2,2-diethyl-; 1,3-butanediol, 2-(l-methylpn>pyl)-; 1,3- 
butanediol, 2-butyI-; 1,3-butanediol, 2-ethyl-2,3-dimethyl-; 1,3-butanediol, 2-{l,l- 
dimethylethyl)-; 1,3-butanediol, 2-{2-methylpropyl)-; 1,3-butanediol, 2-methyl-2- 
isopropyls 1,3-butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-methyl-2-isopropyl- 
; 1,3-butanediol, 3-methyl-2-propyl-; 1,4-butanediol, 2,2-diethyl-; 1,4-butanediol, 2- 
methyi-2-propyl-; 1,4-butanediol, 2<l-methylpropyl>; 1,4-butanediol, 2-ethyl-2,3- 
dunethyl-; 1,4-butanediol, 2-ethyl-3,3-dimethyl-; 1,4-butanediol, 2-<l,l- 
dimethylethyl>; 1,4-butanediol, 2-(2-raethylpropyl)-; 1,4-butanediol, 2-methyl-3- 
propyl-; 1,4-butanediol, 3-memyl-2-isopropyl-; 1,3-pentanediol, 2,2,3-trimethyl-; 

1.3- pentanediol, 2,2,4-trimethyi-; 1,3-pentanediol, 2,3,4-tiiroethyl-; 1,3-pentanediol, 
2,4,4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyI-; 1,4-pentanediol, 2A3-trimethyl-; 

1.4- pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 2^,3-trimethyI-; 1,4-pentanediol, 
2,3,4-trimethyl-; 1,4-pentanediol, 3,3,4-trimethyl-; 1,5-pentanediol, 2,2,3-trimethyl-; 

1.5- pentanediol, 2A4-trimethyi-; 1,5-pehtanediol, 2,3,3-trimethyl-; 1,5-pentanediol, 
2,3,4-trimethyl-; 2,4-pentanediol, 2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-tiimethyl-; 
1,3-pentanediol, 2-ethyl-2-methyl-; l^pentanediol, 2-ethyl-3-methyl-; 1,3- 
pentanediol, 2-ethyI-4-methyl-; 1,3-pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 
2-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-3-methyl-; 1,4-pentanediol, 2-ethyl-4- 
methyl-; 1,4-pentanedbl, 3-ethyl-2-methyl-; 1,4-pentanediol, 3-ethyl-3-methyl-; 1,5- 
pentanediol, 2-ethyl-2-methyi-; l,5-pentanedk>I, 2-ethyl-3-methyl-; 1,5-pentanediol, 
2-ethyl-4-methy]-; 1,5-pentanediol, 3-ethyI-3-methyI-; 2,4-pentanediol, 3-ethyl-2- 
methyrl-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 
2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyl-; 1,5- 
pentanediol, 2-isopropyl-; 2,4-pentanediol, 3-propyI-; 1,3-hexanediol, 2^-dimethyl-; 
1,3-hexanediol, 2,3-dimethyl-; 1,3-hexanediol, 2,4-dimethyi-; 1,3-hexanediol, 2,5- 
dimethyl-; U-hexanediol, 3,4-dimerhyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3- 
hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3- 
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dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; l,4-hexanedio{ 3,5- 
dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 5,5-dimethyl-; 1,5-hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3- 
dimethyl-; 1,5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5- 
hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5- 
dimethyl-; 1,5-hexanediol, 4,5-dimethyI-; 1,6-hexanediol, 2,2-dimethyl-; 1,6- 
hexanediol, 2,3-dimethyl-; 1,6-hexanediol, 2,4-dimethyl-; 1,6-hexanediol, 2,5- 
dimethyl-; 1,6-hexanediol, 3,3-dimethyl-; 1,6-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 2,3-dimethyl-; 2,4-hexanediol, 2,4-dimethyl-; 2,4-hexanediol, 2,5- 
dimethyl-; 2,4-hexanediol, 3,3-dimethyl-; 2,4-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 3,5-dimethyl-; 2,4-hexanediol, 4,5-dimethyl-; 2,4-hexanediol, 5,5- 
dimethyl-; 2,5-hexanediol, 2,3-dimethyl-; 2,5-hexanediol, 2,4-dimethyl-; 2,5- 
hexanediol, 2,5-dimethyl-; 2,5-hexanediol, 3,3-dimethyl-; 2,5-hexanediol, 3,4- 
dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2-ethyl-; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 
2,4-hexanediol, 3-ethyl-; 2,4-hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3- 
heptanediol, 2-methyl-; 1,3-heptanediol, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-; 1,4-heptanediol, 2-methyl-; 1,4- 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyl-; 1,5-heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6- 
heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6- 
heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4-heptanedicJ, 2-methyl-; 2,4- 
heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4- 
heptanediol, 6-methyl-; 2,5-heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5- 
heptanediol, 4-methyl-; 2,5-heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6- 
heptanediol, 2-methyl-; 2,6-heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4- 
heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 3,5-heptanediol, 3-methyl-; 3,5- 
heptanediol, 4-methyl-; 2,4-octanediol; 2,5-octanediol; 2,6-octanediol; 2,7- 
octanediol; 3,5-octanediol; and/or 3,6-octanediol; 

IV. nonane diol isomers including: 2,4-pentanediol, 2,3,3,4-tetramethyi-; 2,4- 
pentanediol, 3-tertiarybutyl-; 2,4-hexanediol, 2,5,5-trimethyl-; 2,4-hexanediol, 3,3,4- 
trimethyl-; 2,4-hexanediol, 3,3,5-trimethyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; and/or 2,5-hexanediol, 
3,3,5-trimethyl-; and 
V mixtures thereof, and 
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C. the balance being water, 

wherein molar ratio of said principal solvent to said fabric softener active is from 
about 3.6 to about 50. 

4. The aqueous, stable, fabric softener composition of claim 1 comprising: 

A. said fabric softener active, 

B. said principal solvent, and 

C. the balance being water, 

wherein molar ratio of said principal solvent to said febric softener active is from 
about 4 to about 25. 

5. The aqueous, stable, fcbric softener composition of Claim 1 further 
comprising: 

D. from about 1% to about 10% of low molecular weight water soluble solvents 
selected from the group consisting of ethanol; isopropanol; propylene glycol; 
1,3-propanediol; propylene carbonate; and mixtures thereof. 

6. The composition of Claim 1 wherein said principal solvent is selected from 
the group consisting of 1,2-hexanediol; 2,2,4-trimethyl,l,3-peiitanediol; 2,2,4- 
trimethyl, 1,3-pentanediol; and mixtures thereof 

7. The composition of Claim 3 wherein said principal solvent is selected from 
the group consisting of 1,2-hexanediol, 2,2,4-trimethyl,l,3-pentanediol, 2,2,4- 
trimethyl, l,3-pentanediol,-and mixtures thereof 

8. The composition of Claim 4 wherein said principal solvent is selected from 
the group consisting of 1,2-hexanediol 2^,4-trimethyl,l,3i)entanediol, 2^,4- 
trimethyl, 1 ,3-pentanediol,-and mixtures thereof 

9. A premix of the compounds of any of Claims 1-5 consisting essentially of: 
said fcbric softener active A; said principal solvent B.; and optionally, said watw 
soluble solvent D. 



10. The process of making a clear fabric softening composition using the premix 
of Claim 8 and adding said premix to water. 
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